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BLACK & VEATCH Waste Science, Inc. 
Site 16 Clearance Sampling and 

Polychlorinated Biphenyl (PCB) Screening Report 

1.0 Introduction 

BLACK & VEATCH Waste Science Inc. (Black & Veatch) was tasked by the Environmental 
Protection Agency Region III (EPA) to perform oversight activities at Site 16, West Road 
Landfill, located on the Naval Weapons Station, Yorktown, Virginia National Priority List Site. 
The site had been designated for a limited non-time critical removal action for surface debris, 
including scrap metal, bomb casings, and batteries. Oversight performed by Black & Veatch on 
May 3 1, 1994, included collecting split samples from International Technology, Inc. (IT), the 
Navy’s contractor, and performing screening for PCB’s at other locations within Site 16. The 
purpose of the sampling event was to confirm clearance data obtained by the Navy’s Contractor 
and to identify any secondary source areas where PCB contamination may be responsible for 
residual concentrations which were measured in sediments and soils by previous studies. . 

2.0 Background 

Site 16 covers approximately 9 acres and is located adjacent to West Road near Indian Field 
Road (Figure 1). Drainage from the site flows into a branch of an intermittent stream which is 
fed by Lee Pond. The intermittent stream flows northeast from Lee Pond and passes along the 
south boundary of Site 16, eventually flowing west into the east branch of Felgates Creek. The 
drainage ditch from Site 16 appears to originate at the base of the fill area on the northeast 
portion of the site where it flows south for about 450 feet and connects into the intermittent 
stream from Lee Pond. 

Site 16 was operated from the early 1950s to the early 1960s. Wastes reported as disposed 
include dry carbon-zinc (Leclanche) batteries, banding materials, hydraulic fluid, unknown types 
of chemicals, and 55-gallon drums (contents unknown). Investigations at this site confirmed the 
presence of drums, scrap metal, batteries, mine casings, and construction debris. Another waste 
area was also identified beneath one of the drum piles. This waste area consisted of glass 
containers, cans, and newspapers. Landfill boundaries are not evident from visual observation 
of the area. The site is currently wooded, except for the northern portion along West Road, 
which is covered with grasses. 

Site 16 was studied under the Round One and Two Confirmation Studies completed by 
Dames and Moore and the Round One Remedial Investigation Study (Round One RI) completed 
by Weston, Inc. The summarized analytical data and sampling locations for these studies is 
included in Appendix A. 

No soil (source) samples were collected during the Round One and Two Confirmation 
Studies; however, a groundwater sample collected from the fringe of Site 16 contained total 
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phenol concentrations in excess of Virginia Groundwater Standards. Additionally, zinc 
concentrations exceeded groundwater standards, and heptachlor was detected at a concentration 
exceeding the Virginia Groundwater Standards in a potentially upgradient well. It was not certain 
whether these detections were attributable to Site 16. 

The Round One RI soil data showed no high (>l mg/kg) concentrations of contaminants, 
indicative of “hot spots”. Most detections of organics occurred in surface soils, with the majority 
being Base/Neutral/Acid extractable organics (BNAs). While the detections were not high, they 
also included pesticides (cl0 ug/kg) and PCBs (4 mgkg) in addition to the BNAs. Metals 
concentrations were reported to be typical of background conditions. The site surface soils and 
sediments in the drainage ditch contained low levels of BNA organics (~1 mg/kg) and PCBs 
(Cl00 mg/kg). An upstream sediment sample contained BNA compounds at comparable or 
higher concentrations. There were no contaminants detected at the two surface water samples 
nearest the landfill. The sample at the location most remote from the landfill did show low levels 
of volatile contamination (~10 ug/L), phenol, and 850 ug/kg of methylphenol. Methylphenol was 
not detected in any surface soil sample, but was present in two sediment samples collected from 
the ditches closest to the landfill. 

In September 1992, Naval Weapons Station, Yorktown partially removed scrap metal from 
the surface along the northeastern section of Site 16. The area was also backfilled with soil and 
revegetated. The removal was conducted by the Weapons Station after the Round One Remedial 
Investigation Study completed by Weston, Inc. 

Removal of surface debris by IT was completed during May, 1994. Surface debris removal 
was concentrated on the south side of Site 16. Scrap metal, mine casings, batteries, and drums 
were removed from several locations. The mine casings were reported to have been inert. 

3.0 Procedure 

On May 3 1, 1994, Black & Veatch collected 6 surface soil samples from Site 16 for contract 
laboratory program (CLP) analysis of Target Compound List (TCL) organics and Target Analyte 
List (TAL) metals. Additionally, 11 soil screening samples were collected for analysis with the 
Millipore EnviroguardTM PCB Immunoassay soil kit. Two of the samples which were screened 
using the Immunoassay kit were also analyzed through CLP, representing about a 20% 
confirmation ratio between the screening samples and the lab samples. All samples were 
homogenized to ensure representative splits. 

The EnviroguardTM PCB soil analysis kit included several procedures which are outlined as 
follows: 

1. Extract 5 grams of soil with 5 ml of methanol. 

2. Filter the methanol extract. 
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3. Perform Immunoassay test with antibody coated test tubes and appropriate 
solutions. 

4. Measure and record absorbance (at 450 nanometers) of standards and extracts 
against the blank solution. 

5. Perform regression analysis of PCB standards and comparison with sample data. 

Specific procedures involved in the screening analysis as described by Millipore are included 
in Appendix B. 

The approximate sampling locations are shown on Figure 2. Appendix D shows the sampling 
locations on IT’s proposed removal action construction drawings. Sampling was conducted near 
the location of previous IT clearance samples. Additionally, the origin of the drainage ditch and 
several locations extending approximately 75 feet from the beginning of the drainage ditch were 
screened for PCBs. These drainage ditch locations were not part of the IT removal action area, 
and may represent downgradient receptor pathways from potential source areas remaining in Site 
16. 

4.0 Findings 

The contaminants detected in the soil samples analyzed through CLP are shown in Table 1. 
Appendix C contains the validated data for each sample which was analyzed as part of the Site 
16 sampling episode. For the soil samples, volatile organics, semi-volatile organics, and metals 
were present at all sampling locations. Pesticide/PCBs were detected in three of the five samples, 

In order to evaluate the data, the measured concentrations were compared to the residential 
soil risk-based screening value found in the Risk-based Concentration Table, Third Quarter 1994, 
which provides a concentration above which additional toxicological information may be 
necessary for decision-making purposes (Smith, 1994). 

None of the measured volatile organics exceeded the risk-based soil screening value for 
residential soil. The risk-based screening value for benzo(a)pyrene in residential soil (88 mg/kg) 
was exceeded in soil sample EPA-SS-16-05 (1OOJ ug/kg). 

The risk-based screening value for dieldrin (40 ug/kg) in residential soil was exceeded in 
EPA-SS-16-02 (58J ug/kg) and EPA-SS-16-05 (41 ug/‘kg). Additionally, the risk-based screening 
value for PCBs (83 ug/‘kg) in residential soil was exceeded in EPA-SS-16-05 (1,400 ug/kg aroclor 
1254 and 3,000 ug/kg aroclor 1260). 
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Table 1 Site 16 Sampling, Data Summary Table May 31. 1994 Sampling Event 

I .2,3Trichloropropane 91 - 
1,2-Dichloroethane , 7,000 - 
2-Butanone 47,000,000 - 
Acetone 7,800,OOO 6B 
Methylene Chloride 85,000 38 

Benzoiajpyrene 

Benzo(B)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic Acid 

Bis(2-ethylhexyl)phthalate 
Chrysene 

Di-n-octylphthalate 
Fluoranthene 

Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Phenol 
Pvrene 

Risk-based* 

Screening EPA-SS-16-01 

i/alue (uglkg) 1 (uglkg) 

3.2001 - 

3,100,000 1 - 

8801 - 
88 - 

880 - 
- 

8,800 -- 
310,000,000 - 

46,000 - 
88,000 - 

1,600,OOO - 
3,100,000 - 

880 - 
- 

47,000,000 6OJ 
2,300.000 1 - 

,.. ,.. . . . ......,.,.j,.,._ 
:::::::::::::::::,:::::.:.:::::::::i::.::::::.:::::::::::::: :::j,:...: . . 

2.7001 - 

11900 - 

1,900 - 

38 - 
- 

490 - 
83 - 

83 - 

40 -- 

470,000 - 

ZPA-SS-16-02 

(uglkg) 

- 
- 

7B 
- 

- 
:. :: -::::..... . . . . . . . . . . .._ -.-.- . . . . . . . . . . . . . . ::.::::::;::::::.::.:::::::::-.:::;::::::::,::j; 

- 
- 
-- 

- 

50J 
- 
-- 

- 
- 
-- 

. . . . . . . . . . .:.:.:.:.>..:.: ;.:.>:.x :.>:.: :.:.:.:.:.: :.:.: . . . . . . . . . . . 
3.4 

3.6 

IIJ 
3.7 

4.1 

EPA-SS-16-O: 

(uglkg) 

0.9J 

IJ 
- 

- 
- 

2J 
_............ ..::. . . . . :,. ;; _ ,. . . . . . . . . . . . . . 

- 
- 

- 
- 
- 

300J 
70J 

- 

- 
- 

140 

260 
360J 

- 

- 

- 
- 

:PA-SS-16-04 

(@kg) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................i 

- 

48 
- 

- 

j:.::::::::::::::::~::::j-,:::::::::-:::::::.:j:::: 

- 
- 

- 

4OJ. 

70J 
- 

- 

. . . . . . . . .:.- .:..: . . . . . . . -. ..- . . . . . . . . 

- 

- 

- 

- 

- 

- 

EPA-%-l 6-05 

(uglkg) 
::. :: .:. . . . :.:. _. .:.-.. -. .-.- 

4B 
- 

..:.:.:.:.:.:.:.:.:.:.:.:;.: : :.: :.:.:.:.:.: :.:.;.:.:.:.: 
1 OOJ 

8OJ 

IOOJ 

IOOJ 
IOOJ 

- 

200J 

70J 

1 OOJ 
- 

300J 

35c 

TB-16-01 

(ugll) 
i~......i......-.........-.-.- :.:.:.:.:.:.:.:.y. 

- 
- 

25 
5J 

158 
0.68 

::~.~::::~:::::::::::::.:-:::.::::::::::~~:~~: 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

7 :.. .i,_...i;: . ..__ y. ../ ..,.:.:. ./ .,...,. . .._.... ,_ . .._ / .,....... 

NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 

NA 
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Table 1 Site 16 Sampling, Data Summary Table May 31,1994 Sampling Event 

ILiE---- 
Endrin Aldehyde 
Endrin Ketone ..i. 
.~~~~~~~~~~~~~~~~~~ls~~~~~~~~~~~ 

Aluminum 
Antimony 
Arsenic 

Barium 

Beryllium 

Cadmium 
Calcium 

Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Vanadium 
Zinc 

Risk-based* 

Screening EPA-SS-16-01 

Value (@kg) (uglkg) 
23.000 - 

- 
- - 5.4 

.:.:.:.:::.:.:.:.::.:.:.:: :.,z:.:r:z:y:.: -..:.:.:; _,_,_ . . . ._ . . . . . . . . . . ,..:.:..y.:.:. 

3,890,OOO 

~~~~~~~~~~ 

_... :i.:i . . . . . . ..-... :.. .::. _:. . . . . . . . ..-.-.-.-.-....-.....-.-.../..-..ii..ii 

7,380,OOO 

1,700 

67,900 
- 

- 

17,100,000 

5,800 

I 

~~.lj:::~~-:~jij~-j.~~~_i::Q# j-;::.s:::.:: :;::.> :.. :. 
. ..‘-. ::..:. :. 

.-...-i.-.-...- _...:....... -... . ..y...“’ 

1 -- 10,700,000 
31,000 -. 

370 ~~~~~~~~~~~ 

5,500,000 31,800 28,800 
150 - 

39,000 - 

- 675,000 214,000 
390,000 17,600 22,700 

4,700,000 - 

2,900,000 3,000 5.200 
-- 14.300,000 22,000,000 

500,000** 13,100 53,400 
503,000 875,000 

390,000 29,200 50,200 
23,000 -- 

1,600,000 -- 4,600 
- 653,000 1) 1.20.000 

390,000 400 

550,000 30,400 33,500 
23,000,OOO 26,600 22,400 

* Risk-Based Concentration Table, Third Quarter 1994, EPA Region Ill. July 11, 1994 
** Lead Health Advisory Level = 500,000 
-= not detected 

NA = not analyzed 
B = not detected above 1 Ox the level reported in the laboratory or field blanks 
C = See narrative for analyst observations (Appendix A) 
J = Estimated Value 

Shaded cells represent concentrations which exceed the risk-based screening concentration 

for residential soil. 

- 

257,000 
7,930,ooo 

16,700 
334,000 
110,000 

- 

4,400 
300,000 

- 

30.600 
1,450,000 

72,900 

6,300 
352,000 

23,700,OOO 
289,000 

680,000 
284,000 

1,500 
19,500 

404,000 

20,100 
391,000 

25,200 
164,000 

22,000 
916,000 

:PA-SS-16-02 SPA-SS-16-03 

(uglkg) (uglkg) 
- -- 

EPA-SS-16-04 

(uglkg) 

:PA-SS-16-05 

(uglkg) 
9oc 

53c 

TB-16-01 

(ugll) 
NA 

NA 

NA 
..:. _:: . . . . :_: / :.: .,.._ .:...:... .,:.. ._ 
:::::.:.:::::::::::::::::::j-:-:.;::,:-:::.:::.::::::: 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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The arsenic concentration in samples EPA-SS-16-01 (4,000 ug/kg), EPA-SS-16-02 (900 
ug/kg), EPA-SS-16-03 (4,500 @kg), EPA-SS-16-04 (4,900 ug/kg), and EPA-SS-16-05 (3,000 
ug/‘kg) exceeded the risk-based concentration for arsenic in residential soil (370 ug/kg). The risk- 
based concentration for beryllium (150 ug/kg) and manganese (390,000 ug/kg) were also 
exceeded in EPA-SS-16-03 (600 ugikg beryllium and 484,000 ug/kg manganese). 

The PCB data generated from the Immunoassay tests is shown in Table 2. PCBs were 
detected in 6 of the 11 screening samples which were analyzed using the PCB Immunoassay kit. 
Table 2 shows the results of this screening survey. The interpretation for soil screening samples 
EPA-SC-2 through EPA-SC-6 showed PCB contamination in the range of >5 to ~50 ppm. Based 
on a calibration using aroclor 1248, it is expected that the concentrations of PCBs in these 
samples ranged from approximately 3.5 to 19 ppm of PCBs. Figures 3 and. 4 show the PCB 
standard data and the regression analysis which was used to evaluate the screening data. The 
concentrations are “estimated” because the regression analysis was based on aroclor 1248 while 
the measured PCBs could have been other aroclor types. 

Soil samples EPA-SS-16-05 and EPA-SS-16-01 were field screened for PCBs and analyzed 
by CLP procedures. The screening interpretation for EPA-SS-16-05 showed PCB contamination 
in the range of >lO to ~50 ppm with a concentration based on aroclor 1248 of 13.45 ppm. 
Laboratory results indicated a concentration of 1.4 ppm of aroclor 1254 and 3.0 ppm of aroclor 
1260, resulting in a total aroclor concentration of 4.4 ppm. The disparity in the laboratory results 
over the screening samples may be due to the difference in response of the Immunoassay test to 
arochlors 1254 and 1260 as opposed to aroclor 1248. The screening interpretation for EPA-SS- 
16-01 indicated that PCBs were below detection of the screening kit (< lppm, 0.5 ppm aroclor 
1248). This result was confirmed by the laboratory results which indicated that PCBs were not 
detected above quantitation limits. 

5.0 Conclusions 

The following conclusions are based on the independent sampling data: 

0 None of the measured volatile organics exceeded the risk-based soil screening 
value for residential soil. 

0 The risk-based screening value for benzo(a)pyrene (88 mg/‘kg) was exceeded in 
soil sample EPA-SS-16-05 (1005 ug/kg). 

0 The risk-based screening value for dieldrin (40 ug/kg) was exceeded in EPA-SS- 
16-02 (58J ug/kg) and EPA-SS-16-05 (41 ug/kg). Additionally, the risk-based 
screening value for PCBs (83 ug/kg) was exceeded in EPA-SS-16-05 (1,400 ug/kg 
aroclor 1254 and 3,000 ug/kg aroclor 1260). 
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EPA-SS-16-05 

Absorbance 

450 nm 

Estimated 

Concentration, ppm 

(Based on Aroclor 1248) 

2.2 0.00 

1.81 0.50 

1.27 3.00 

1.14 5.00 

0.76 22.00 

1.86 0.81 

1.22 3.49 

0.84 18.63 

1.11 7.87 

1 12.26 

0.97 13.45 

0.98 13.06 

2.15 co.5 

1.82 0.95 

1.98 0.38 

1.94 0.52 

Table 2 
Naval Weapons Station, Yorktown 

Site 16 PCB Screening 

Lab Confirmation 

Interpretation 

No response 

1 ppm action 

5 ppm action 

10 ppm action 

50 ppm action 

<l 

>5, Cl0 

>lO, c50 

>lO, c50 

>lO, c.50 

>lO, <50 

=-lo, 40 

<l 

Cl 

Cl 

<l 

- = not analyzed 

ND = Not detected above quantitation limit 

NOTE: 

EPA-SC-l through EPA-SC-6 were collected near Soil Sampling Stakes SS9 and SSlO. 

EPA-SC-7 through EPA-SC-9 were collected near Soil Sampling Stakes SSl, SS4, and SS6. 

Sample EPA-SS-16-01 was collected near the limit of excavation, by the intermittent stream at the southeast side of site 16 

Sample EPA-SS-16-05 was collected near Soil Sampling Stake SS2 

Yorktown, NWS (SITE 16) 



Figure 3: Standard Solutions 
Concentration vs Absorbance 
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Figure 4: Regression Analysis 
Concentration vs Absorbance 
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0 The arsenic concentration in samples EPA-SS-16-01 (4,000 ug/kg), EPA-SS-16-02 
(9OOug/kg), EPA-SS-16-03 (4,500 ug/kg),EPA-SS-16-04 (4,900 ug/kg), andEPA- 
SS-16-05 (3,000 ug/-kg) exceeded the risk-based concentration for arsenic in 
residential soil (370 ug/kg). The beryllium and manganese concentrations in EPA- 
SS-16-03 (600 ug/kg beryllium and 484,000 ug/kg manganese) also exceeded the 
risk-based concentration for beryllium (150 ug/kg) and manganese (390,000 ug/kg) 
in residential soil. 

0 Soil screening of 11 surface soil samples using immunoassay for PCBs has shown 
that 6 of the 11 samples detected positive for PCBs. Five of the positive 
detections were located at the origin of the drainage ditch to approximately 75 feet 
south along the drainage ditch. Sample EPA-SS-16-5 taken near IT sample SS-2 
also screened positively for PCBs. Laboratory analysis of EPA-SS-16-5 confirmed 
the presence of PCBs, detecting aroclor 1254 at 1.4 ppm and aroclor 1260 at 3.0 

mm. 

0 The area of the drainage ditch where PCB detections were present was not part 
of the IT limited surface debris removal action. The sampling survey completed 
by Black & Veatch has demonstrated that a potential source area of contamination 
may remain at Site 16 in the vicinity or upgradient of the drainage ditch. 
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Table 5.13 Site 16: Confirmation Study and Round One RI Selected Chemical Data Organics and Miscellaneous 

It”’ ~beuzo(g,h)anthracenc -I - 

Dieldrin 

Hcphchlor 

Aroclor 1254 

Amclor 1248 

Aroclor 1260 

0.024 CO.05 - 

E*p[osipe ..;. .,;.J’::::/.::-.. .::::;..jj::.-‘i :i:. : .‘. :.:: 1.;. :,::.:..:. .... :: ..:j;, i:,j:.;;:i: :,-:‘:i:::$!:-’ . . ...I. . . :ii:--,i :.i..:j;.; c:j. .:. ~~5.i :j:.. . . .:. .:I: .:: :; . . ‘: .:. :;,i:i:E:i’ fjif> “>:T ..:; :<::’ ..(.. .- ,i;-.-;.;- :: ~: :_, I 

RDX 1.3 - - - - - - 

4-Amino-2,6-dinitrotoluene 

2-hmino-4,6-dinitrotoluenc 

2,4-Diamino-G-nitrotoluenc 

2,6-Diamino-4-nitrotoluenc 

YorktwnlSITE160:05/24/94 



Table 5.13 Site 16: Confirmation Study and Round One RI Selected Chemical Data Organics and Miscellaneous 

Groundwater (ug/l) 

Analytical Parameters 16GWOl 16GW02 

; 

16GWO3 16GW03-101 

,86 
..::. .,.jj :_,::.:: j...‘. :j 1.. 

~[~,~,~/1~,~,&j 92 

16GWO4 

lT,,T, 92 
--:.. . . . . . . .:. .:... . . . . . . . . . .:. . . . . . : . . .: .:..: . . . . . . :I.. .::-::- :-. ..E :. .: :>:. t :jjj. ::“;;: -~~;ijji:~,~~:~ :: :.:, .:i:*. .: .:..j ii;:: :.:y;:i ‘5,:.-i’. ::::j: .. .x::_. J ;:::;..-:I. j: -i:;,::;.i.yy.:: . . . . ..; ;:: .I .:...: .:.:..:.. : - -1 ~::~~..;-~.,- i; :i..:t2iii’i:i: 1.:; “:<+ :- :.... .: 

Oil and grease 15.000 - - c5.000 c5.000 c5.000 eiooo - 

pH 5.5 4.9 1.6 6.94 7.2 7.8 7.62 7.2 - 6.9 

Sp Cond (umhos/cm @ 25C) 55 - 582 430 - 420 270 - 490 260 

Notes: J = Estimated Value 

+ -Exceeds NOAA apparent effects threshold 

* = Meets or exceeds NOAA low effects range criteria 

** = Meets or exceeds NOAhmedian effects range criteria 

- = Not detec$d or rejected due to quality control 

Source: Versar, 1991 and Baker Environmental, Inc./Weston, 1993. 
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Table 5.13 Siie 16: Confirmation Study and Round One RI Selected Chemical Data Organics and Miscellaneous 

zi--) 16SDOl-001 II16SD01-002 
1-c 

Groundwater (UK/~) 11 Surface Water (@I) Sediment &moles. (u&p\ 
Analytical Parameters 16GWOS 1 16SWOl 16SWO2 16SWO3-001 m 

IJ6 l~~~~,~,i-d 92 18611 87 1 92 92 

I- .. : :... :... .. ..-: :. --i . . . . . . :.:.::;...:-y’:...: .:.: :--:y.::-‘ ..:i’“.:~::..‘-.,. ...:.:. :.. :,’ :.. :.y -:-:F:..: :.:,, : .I.. .:: > .-- :1.~1::“..~:::...:.: .: -.‘:,:“. ..-I. :..., ,:.{.<I: -;<I: 5: ;i;::;:f:.::: / .:j:: ::j -:-p .. . . “:.,:: .-. .::. . . . . . . . . :.:. . . 

l,l,l-Trichlorocthane Cl.2 <5 1J - - _ _ 8J - - 
1, I-Dichloroethanc 

’ - A - 

I SJ - - 
1,1-Dichloroethylenc 

/1.4-Dichlorobcnzene I 
II - I 2J- - 

0 ’ 4 <5hl , <InI ^” Alli .I - 
I 

ul ItToluene I --~-I 

bfcthyl ethyl ketone 

Trichlomcthylene 

Acetone 

2-Hcxanone 

-3.1 32 <IO 

Ibi-n-octal ohthalate 

iFluoranthene 

~ Chrysenc 
!Pwnc 
‘Phenanthrene 

395 1151 - 19OJ 

172 429 - 75J 

II 326 1 890 1 - I 813 

324 859 - 77J 
7 <150 391 - 74J 

\,n, 

Total phenols 

Di-n-butylphthalate 

Benzo(k)fluoranthcne 

Styrcne 

Anthracenc 

Carbazole 

Indeno(l,2,3-cd)pyrcne 

21J 

425 
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Table 5.13 Site 16: Confirmation Study and Round One RI Selected Chemical Data Organics and Miscellaneous 
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Table 5.13 Site 16: Confirmation Study and Round One RI Selected Chemical Data Organics and Miscellaneous 

Groundwater @g/l) Surface Water (ug/l) Sediment Samples, @g/k& 

Analytical Parameters lGGWO5 lGSWO1 16SWO2 16SWF3-001 16SDOl 16SDOl-001 1 16SDOl-002 

86 ,~,&=l~~~,~~ 92 -:T,ri’ 92 92 
:.:.:.. .: . . . . . .I... . . . . . . . . . . .:. . . :: : . . ::. -4::‘- .i.:::: I’-:: .5:‘.-:. ? . . . :: .’ ..’ .. . . . . 

Oil and grease 4.000 15.000 - 4.000 15.000 c5.000 c5.000 225.300 553,000 - 

pH 6.0 4.98 5.6 7.6 7.15 7.7 7.64 1 6.9 - - 7.3 - 
Sp Cond (umhos/cm @ 25C) 100 93 - 740 - 2,700 1 425 - - 

Notes: J = Estimated Value 

+ - Exceeds NOAA apparent effects threshold 

* = Meets or exceeds NOAA low effects range critaia 

** = Meets or cxcecds NOAA median effecls range criteria 

- = Not detected or rejected due to quality control 

Source: Vcrsar, 1991 and Baker Environmental, Inc./Weston, 1993. 
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Table 5.13 

yrene 

heuanthrene 

~~cnzo(a)anthraccue 

‘Benzo(b)fluoranthene 

Benzo(a)pyrenc 

‘Total phenols 

~Di-n-butylphthalate 

Bmzo(k)fluoranthene 

Styvmc 

Anthraccne 

Carbazole 

Indeno(l,2,3-cd)pyrenc 

Site 16: Confirmation Study and Round One RI Selected Chemical Data Organics and Miscellaneous 

50.2 38 - 

20.3 R2 - 

21.3 Cl1 

87 - 

22 - 

+----+I - 31OJi - ,,,,I : 1 - ,301 - 380,I - 140,~~~ 

Yorktwn/SITE160:05/24/94 



Table 5.13 Site 16: Confirmation Study and Round One RI Selected Chemical Data Organics and Miscellaneous 
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Table 5.13 Site 16: Confirmation Study and Round One RI Selected Chemical Data Organics and Miscellaneous 

Sediment Samples, (UII Surface Soil, (ug/kg) 

Analytical Parameters 16SD-03-002 1 16SD-04-001 [ 16SD-04-002 1 16SD-05-001 ]I 16SD-05-002 [%%i%i--] 16SOl-101 

92 92 I 92 I 92 II 92 192-1 92 
: ..: .:.;::.:.::..::>. :. .::.::.:i:::.:. . . :. -:i -. :. ._ ::. .j.y I --. ,:: ;.:. -: : .:; :::. : ;: ;:;-:i+ :: .’ : .:.::. .: .. .: . . ... ‘.. :....... : : _. :.,, : : _. _: 

;..: 
I::.; -:y:.- .\_: .‘:-. ::-: ./ . . . . :... -:. 

207.600 443,000 - _-. 

)H 7 6.9 6.6 7.1 7 7.3 6 - 

fip Cond (m&s/cm @ 25C) 

Notes: J = Estimated Value 

+ - Exceeds NOAA appaient effects threshold 

* = Meets or exceeds NOAA low effects range criteria 

** = Meets or exceeds NOAA median effects range criteria 

- = Not detected orrejected doe to quality control 

Source: Vcrsar, 1991 and Baker Enviromncntal, Inc./Weston, 1993. 

Yorktwn/SITEl60:05/24/94 



Table 5.13 Site 16: Confirmation Study and Round One RI Selected Chemical Data Organics and Miscellaneous 

Surtke Soil, (I@& 

Analytical Parameters 16SO2-001 
92 

(~~16so4-oo1~~~~~~16so7-oo1)~~~~~~~~~~~ 

.- Purp~l~ : : . . . . . 
. . _ :.. ‘. : :. : .. ., ..i.:.: 

l,l,l-Trichloroethane 

1,1-Dichlorocthane 

l,l-Dichloroethylene 

1,4-Dichlorobenzme 

Chlorobenzene 

I __-‘.“.,“..- 

VI 
I I - I - I - I - I - II 

I Tolucnc 2J1 - I I I 
I I 

I 
z ,4-Methylphenol I 
u3 ~l~henol -1 - 1 - i - r-r----t - I _ 

I 
?“,I I 

m Maa 1: ‘.. . . . . . : .+: ‘-! :::e-;:: i . . . . ..j;i:y ..j -.;. ‘:-‘>i’.:;:. : : .::.: :.;::I’ .::. ..i:::::;:.;: : .: .. ::.; .,I-: ‘.; ..::.i::: ::::::. 
I I I I L”J , 

:. :.i. 

I 

::.. .; . . . . ., ..- ...,. ..,> : ’ . . : :: ., :: ::. .;:..: 

I 

.;i ..: :;i: .’ .: :-. :._:.. : . . . . -. 

Bis(2-cthylhexyl)Phthalate 700J 1 

:._ : : jj:: i::.::j .:~.. .... .,. :.:. :... ..:..: . . . . . . ..:.... ..: ..:... 

590 350 33OJ 280J 300J 
Di-n-octyl phthalatc - _ - - 
Fluoranthene I 61JI 

35J 1 

15OJ( - I 1305 
Cbqmne 91Jl - 

28OJI - I 
14nrl - 

I 20J 1 2GOJ) 
I l/ml I QCT 

Fyene 

Phenanthrene 24J ^ .“_ ,,.m 2L.J 
Benzo(a)anthracene 335 745 - 140J - 130J 66J 
Bcnzo(b)fluoranthcne 435 120J - _- 94J - IGOJ 765 
Benzo(a)pyrene 355 66J - 9111 - -7 13nr, T>T 

,Totnl phenols 

lDi-n-butylphthaIate 35J - 65J IlOJ 9GJ 70J - 59J 44J - 
Benzo(k)fluoranthene 34J 83J 1OOJ 66J 95J 
‘Styrene 

815 
5J - 

Anthraccnc 44J - 
Carbazole 54J - 
Indeno( 1,2,3-cd)pyrcnc 64J - 150J 8GJ 
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Table 5.13 . Site 16: Confirmation Study and Round One RI Selected Chemical Data Organics and Miscellaneous 

4,4’-DDE - 6.5 6.3 

4,4’-DDD 

l4,4’-DDT 1.4J - 

‘Dieldrin 7.7 0.405 - 

!Heptachlor 

~Aroclor 1254 550 880 26J 205 13J - 16J 87 87 

Aroclor 1248 24J - 

Aroclor 1260 110 120 
f*~i”es .: :..: -:(“.:‘:: j : ::.: j. i’: : ~ .: j .::--‘:::-‘:.~: I::jl: -jj::Ii’..: i’:~:.i.:-::.i .:::~~: :‘~~.:.:~ :i:::lt: ,: ;i:i:-i~ ~~~.: ~‘-- ;. ;~, ,:i-’ -. .:::~:: .::::: :.;:~ :: i’:~. j :i:,:: I-,-: :::~.:~:.-.~i :’ ‘:-i_.::~-.:‘?:. ‘: -; :.::i,~~:i:.:::;.I:.::: ;‘:-: :::.i::.:i:- :j. ::_ ‘. ::i:jj:. :.:.‘~i .:: .i:,.-:::i:=: ~..;‘:‘: .‘:: .:. .I.;i 

i 
RDX 

4-Amino-2,6-dinitrotoluene 

2-Amino-4,6-dinitcotoluene 

2,4-Diamino-6-nitrotoluene 

2,6-Diamino-4-nitrotoluene 
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Table 5.13 Site 16: Confirmation Study and Round One RI Selected Chemical Data Organics and Miscellaneous 

/[--ISurface Soil, &/kg) 

nalytical Parameters Ip23fizqF ~~~~~ll~ll~~~,~~ 
1 92 II 92 1192l92l192]1~)[92l(~)1l~l .,: j I ..- . . . ,: . . . . . . . . ._:..:. j: ..: ~...~~,~ . . ..I(. ::( : :..:.::-..-.:: :. ..::.: .:. .:..: . . . . . . ..- . . . . . . . . . . ._ .j . . . . . . . . . . . . . . . . . . . -.: :.:,.: _ : ;.. :, .:;:::. . . . . . . .,:: (,.. .-.....::-: . . . . . . . :... .:... . . : ::::::: ..:. 2: . . . . . . :.., 

I , 1, Oil and grease 

pH 
Sp Cond (umhos/cm @ 25C) 

5.9 4.9 6.7 7.2 5.4 6.6 5 5.2 71 6.9 1 - 

I 

I - I _ II I I I’, 

Notes: J = Estimated Value 

+ - Exceeds NOAA apparent effects threshold 

* = Meets or exceeds NOAA low effects range criteria 

** = Meets or exceeds NOAAmedian effects range ctiteria 

- = Not detected or rejected due to quality control 

Source: Versar, 1991 and Baker Environmental, Inc./Weston, 1993. 
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Table 5.13 Site 16: Confirmation Study and Round One RI Selected Chemical Data Metals and Nitrates 

Groundaater(u@l) 

16GWOl 

., 

<4 48.3 

Notes: J = Estimated Value 

For Metals 

* = Compound is present > twice maximum backgound 

for Riund One RI 

Source: Versar, 1991 and Baker Environmental, Inc./Weston, 1993. 

- = not detected or rejected due to quality control 
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Table 5.13 Site 16: Confirmation Study and Round One RI Selected Chemical Data 

Antimony I 

admium 

hromium 

copper I <4 1 5.1 I -3511 - 1 - <4 1 

cad R.5 10.41 - 1 1 

411 4,000 ! 

<I - 

MCTCV 

Nickel 

Silver 

Thallium 

Notes: J = Estimated Value 

For Metals 

* = Compound is present > twice maximum backgound 

for Round One RI 

Source: Venar, 1991 and Baker Environmental, Inc./Weston, 1993. 

- = not detected or rejected due to quality control 

Metals and Nitrates 
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Table 5.13 Site 16: Confirmation Study and Round One RI Selected Chemical Data Metals and Nitrates 

Notes: J = Estimated Value 

For Metals 

* = Compound is present > twice maximum backgound 

for Round One RI 

Source: Versar, 1991 and Baker Environmental, Inc./Weston, 1993. 

- = not detected or rejected due to quality control 
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Table 5.13 Site 16: Confirmation Study and Round One RI Selected Chemical Data 

Groundwater (I@) 11 Surface water (ug/l) 11 Sediment Samples, (ugikg) 

Analytical Parameters 16GW05 16SWOl ][ 16SWO2 16SDOl 16SD02 I 

Jf&L$ ; ; .- ...: .-,; :, .:. ....j.y :. $+ +::. :f ::-+-:.;:;. .I. ::.: $ 

Antimony <4 5.8 - - - - - - 

Arsenic 4,000 7,500 <4,000 6,800 

Barium 57.1 - - - - _ - - - 

Cadmium 

t 4 R.5 ( 10.4(1 - 1 - t - ( - 11 <10,000 1 18,800 t 40,000 t 8,400 

I - ! - [I - ! - ! - ! - 
lpkel I - I - I - II - I - ! - I - II-I 
1 Silver I - I - I - II - I - I - I - I! - ! - I <‘,“““! j”“II 

Notes: J = Estimated Value 

For Metals 

* = Compound is present > twice maximum backgound 

for Round One RI 

Source: Vcrsar, 1991 and Baker Environmental, Inc./Weston, 1993. 

- = not detected or rejected due to quality control 

Metals and Nitrates 
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1, unlike the geometric means shown in table 2, are Concentrations of 46 elements in samples of this 
estimates of geochemical abundance (Miesch, 1967). study are presented in table 2, which gives the deteermi- 
Arithmetic means are always larger than corresponding nation ratios, geom&ic-mean concentrations and deria- 
geometric means (hiiesch, 1967, p. Bl) and are esti- tions, and observed ranges in concentrations. The 
mates of the fractional part of a single specimen that analytical data for most elements az received from the 
consizta of the element of concern rather than of the laboratories were transformed into logarithms because 
typical concentration of the e+nent in a suite of Barn- of the tendency for. elements in natural materials, par- 
pk3. ticularly the trace,elements, to have positively skevxd 

Al, percent 1.7 
h.r-- 5.2 

1-- 26 
xr---- 440 

se--- .63 

s-- .36 

c, percent- 1.6 

C4, pcrccnt .91 

Cc- 63 
c- 6.7 

2.48 
2.23 

1.97 

2.14 

2.38 

::: 
2: 

.92 

2.x .85 

2.57 2.5 
4.00 2.4 

1.76 7S 

2.19 9.1 

Cr- 37 237 54 

c- 17 2.44 25 

I 210 3.34 430 

Fe, prcrot 1.8 2.38 2.6 

Ca- 13 2.03 17 

cc--- 1.2 

RI(-- .054 

I-- .7S 

I, perttIlt* 1.5 

?A- 2.0. 

1.37 1.2 

2.52 .089 

2.63 1.2 

.79 rIobaa 

1.92 37 

Lf-- to 

Hg, percent .44 

xm 330 

X- .59 

lh, percent .59 

- 9.3 
M- 40 

Rf- 13 

?- 260 
I- lb 

1.65 24 

3.28 .90 

2.17 5% 

2.72 .97 

3.27 1.2 

1.75 II 

1.68 46 

2.31 19 

2.67 430 - 
1.86 19 

xb---- 5.5 

St percrnt- .I2 

S- .&a 
St----- 7.S 

SC- .26 

51, percent* 31 
Sn--- .a9 

Sr--- 1x1 

Tf, percent .24 
- 8.6 

1.72 67 

2.04 .I6 

2.27 .67 

1.82 8.9 

2.46 .39 

6.46 Hone 
2.36 1.3 

3.30 240 

1.19 .29 
l.S3 9.4 

(I- 2.3 1.73 2.7 

1 w 2.2S 80 

I- 21 1.78 2S 

'I- 2.6 1.79 3.1 

zn-- 48 1.95 60 

Zr-- la0 1.91 230 

i61:770 5.8 

72a:730 5.5 

5O6:778 23 

776~778 580 

3101776 .68 

113:220 .s2 

253:2Su 1.7 
7?7:777 1.6 

61:663 65 
696:778 7.1 

776:778 41 

7782771 21 

578:610 280 

776~777 2.1 
767:7?6 16 

224:224 1.2 

727:733 .046 

169:246 .79 

777:777 1.a 

462:777 30 

731:731 22 

777:778 .74 

777:777 310 

57:774 .a5 
744rl44. .Y7 

4la:771 a.7 

120:538 36 

747:77a 15 

524!524 320 
7i2r77a 17 

221:214 69 

34~224 .13 

35:223 .47 

6a5:77a a.2 

570:733 .23 

2s0:2SO 30 

216:224 .90 

776:776 200 

777:777 .22 
195:19s 9.1 

224:224 2.S 
77a:77a 70 

757:77a 22 

754~764 2.6 

766:766 S5 
777:778 160 

2.00 0.5 - >lO 
1.90 <O.lO - 97 

1.99 <20 - 300 

1.72 70 - 5,000 
2.30 <l - 15 

7.4 

7.0 

6:: 

.77 

2.74 <0.5 - II .86 

2.37 0.16 - 10 2.5 
3.05 0.06 - 32 3.3 
1.71 <15-O - 300 7S 
1.97 <3 - 50 9.0 

2.19 3 - 2,000 
2.07 2 - 300 

2.52 <lO - 1,900 

1.95 0.1 - >I0 
1.68 <s - 70 

56 

4:; 

2.6 

19 

1.32 0.58 - 2.J 1.2 

2.33 <O.Ol - 4.6 ,065 

2.S5 <0.5 - 9.6 1.2 
.71 0.19 - 6.3 Hone 

1.19 <30 - 200 37 

1.51 

2.21 

1.91 

2.17 

1.95 

5- 130 

0.03 - >I0 

30 - 5.000 

<3 - 7. 
0.05 - 10 

25 

1.0 

4ao 

1.1 
1.2 

1.62 

1.76 

2.10 

2.33 
1.10 

10 
43 

19 
460 

20 

1.50 

2.37 

2.15 

1.74 

2.43 

<IO - 100 

<70 - 300 

<s - 700 

40 - 4,sQo 
<lO - 700 

(20 - 210 

<o.oa - 4.8 

Cl - 2.6 

<s - 54 

<O.l - 4.3 

I5 - 44 

io.1 - 7.4 

10 - 3,000 
0.05 - 2.0 

2.4 - 31 

0.6a - 7.9 

7 - z-00 

<lO - lso 

<l - 20 

10 - 2,100 

<20 - I.530 

74 

.I9 
.62 

9.6 

.34 

5.70 

2.11 

2.16 

1.78 

1.49 

Hone 

1.2 

270 

.26 

9.a 

1.4s 

1.75 

1.66 
1.63 

1.79 
1.77 

2.7 

a8 

25 
3.0 

65 
190 

4x):477 3.3 2.87 

521:527 4.8 2.56 

425:541 31 l.bd 

s41r5-41 290 2.35 

169:525 -55 2.53 

7a:i28 .62 2.ia 

162:lbZ 1.5 2.aa 

s14:s14 .34 3.06 

70:*89 63 i.as 

403:x3 5.9 2.57 

541:541 33, : 2.60 

S23:533 13 2.80 

370:435 130 4.19 

539:sAo 1.4 2.87 

431:540 9.3 2.38 

130:13i 1.1 1.45 

534:S34 .Odl 2.52 

90:153 .68 2.81 

537:537 1.2 .75 

274:516 29 1.96 

479:527 17 2.16 

528:528 .21 3.55 

537:540 260 3.a2 

32:524 .32 3.93 
363:449 .25 4.55 

322:49a lo 1.65 
log:332 46 1.5.5 

443:no I1 2.64 
380:382 200 2.9s 
422:Wl 14 1.95 

107:131 43 1.94 

20:131 . .10 1.34 
31:131 .52 2.38 

389:526 6.5 1.90 

449:534 .30 2.44 

lS6:156 34 6.64 
123:131 .86 2.ai 

531:540 53 3.61 

540:540 .28 2.00 

102:102 7.7 1.sa 

130:130 2.1 2.12 

516:SAI 43 2.51 

477:?41 20 1.97 

452:4X6 2.6 2.06 

473:4at 40 2.11 

537:541 220 '2.01 

0.7 - >I0 

(0.1 - 73 

<to- 15o 

10 - l,MO 

<1 - 7 

(0.5 - 5.3 

0.06 - 37 

0.01 - 28 
<IS.rJ-300 

<0.3 - 70 

1 - 1,000 

<l - 700 

<lO - 3,700 

0.01 - >I0 

<s - 70 

io. 1 - 2.0 

0.01 - 3.4 

<0.5 - 7.0 

0.005 - 3.7 

(30 - 200 

o.ci: - - 140 

5 

<2 - 7.060 

- ij 
<o.s - 5 

<lO - SO 
c70 - 300 

<s - 700 

tm - 6,100 
<lO - 300 * 

<o'o? - - 0.31 160 

<I - 6.8 

<s - 30 
(0.1 - 3.9 

1.7 - 45 

(0.1 - 10 

<s - 700 
0.007 - 1.5 

2.2 - 23 

0.29 - 11 

<7 - 300 

<IO - 200 

<I - M 

i5 - 2.900 

(20 - 2,000 

S-7 

7.4 

3e 

42c 

.a5 

.a5 

2.5 . 

.63. 
76 

9.2 
,- ., 

52; 

3: 

z5 

IL 

1.2 

.I2 

1.2 

37 

22 

.46 

6LO 

-7; 
-78 

12 

:: 

360 
17 

53 

.I1 
-76 

LO 

-45 

1.5 

12u 

-35 
L5 

&:I7 

25 

L3 

52 
i-70 



EnvisoGard’” Field Soil Extraction Kit I1 

ENSP 000 20 

For use with the EnviroGard PCB Test 
Kit. Par laboratory and on-siteanalysis ” 
ef soil. 

lntended Use 
The EnviroCard PCB Field Soil Extrac- 
tion Kit II is used for extracting poly- 
chlorinated bi-p henyls (PCBs) and/or 
pesticides from soil samples, prior to 
analysis. The EnviroGard Field Soil Ex- 
traction Kit II devices have been quali- 
Fied for use with methanol solvent, 
which is used in the EnviroGard PCB 
Test Kit Soil Extraction procedure. 

Before YPU Start 
The EnviroGard Field Soil Extraction 
Kit IL contains the following com- 
ponents: 

12 soil extraction bottles with mixing 
beads 

12 two-piece Filter/plunger units 
12 prefilter frit.9 
15 weigh boats 
15 wood spatulas 
12 glass vials (5 rm.L) 

Other [terns Needed 
* 5 mL of methanol per sample 

extracted 
- pipettes and glass test tubes for 

diluting high concentration extract 
(>50 ppm), if a more accurate esti- 
mate of these concentrations is 
desired 

- a balance to weigh ‘5 gram soil 
samples 

l 10 mL glass vials to hold soil extracts 

i 

PERFORM SOlL EXTRACTION 
I. Weigh out 5 grams of soil (refer to 

the application sheet, “G.uavimetric 
Soil Analysis wilh the EnviroGard 
PCB Test Kit”). 

2. Add a 5 gram soil sample to the 
solvent extraction bottle with mixing 
beads. 

3. Add 5 mL of methanol to the sample 
in the solvent extraction bottle. 

4. Cap and vigorously agitate the boxtle 
for 2 minutes to break up rhe soil 
matrix. 

5. Insert the prefilter frit onto the end 
of the plunger unit. Push the plastic 
Cap onto the filter end of the plunger 

- unit so that it covers the prefilter frir. 

a. x : , 62 , : 



1 . 

6. To transfei the soil methanol mix- 
ture, simply pour off the mixture into 
the filter base unit. 

7. Insert the plunger unit into the filter 
base unit. 

I 

* . . 

8. Press down firmly on the plunger. 

1 

9. Uncap the plunger. Using a pipettor, 
remove [he extract for immediate 
analysis (refer to “PerJbrm the Test” 
in the EnviroGard PCB Test Kit 
insert). For long term storage, pour 
the extract into a glass vial and cap it. 

2 



TECHNICAL INFORMATION 

Ordering Information 

Description 

EnviroGard PC13 Test Kit 

EnviroGard Field Soil Extraction Kit II, 
for gravimetric sample handling 

Methanol for soil extraction, 100 mL bottle 

EnviroGard PCB in Soil Test Kit 
shipping kit, which includes: 
l EnviroGard PCB Test Kit (El&R 000 09) 
l EnviroGard Field Soil Extraction Kit II (ENSP 000 20) 
* Methanol, 100 mL (ELCR 000 07) 

Technical Assisfapce 

Catalocue No. 

EN-VR 000 09 

ENSP 000 20 

ELCR 000 07 

EN-VR 000 10 

_.- 

Denmark 
Tel. (46) 59-00-23 

Fin.Iand 
Tel. 0%) 801~90-n 

France 
Tel. (I) 30-Et-70-00 

China, Pco~lc’s Republic of 
GCr-y 
Tel. <06196> 494-O 

Beijing: (86-l) 513-5114 
Guangzhou: (86-20) 686-217 : 
Shanghai: (86-21) 373-7256 

Hong Kong 
Tel. (852) 803-9111 

For additional information about Millipore products, telephone toll-free 
(including Massachusetts): 800-225-1380. 
In Western States, Alaska 
& Hawaii: 800-632-2708 
In Canada: 800-268-4881 
In Toronto: 416-678-2161 
In Puerto Rico: 809-747-8444 

hMl.iporb Overseas C+%ccs 

Australia 
A*C*N: (001) 239-818 
Toll Free (008) 222-111 
In Sydney Area (02) 428-7333 

Austria, Central Europe, 
CL%, Afkica, MiddLeEast, 
and Gulf 
In Austria: (1) $77-89-26 

Belgium and Luxembourg 
(02) 242-17-40 

BG-Uti 

Tel. (011) 548-7011 

Canada 
Toll Free l-800-268-4881 
In Toronto Area 
(410 678-2161 

India 
Bangalore: 
Tel. (0812) 394-657 

WAY 

Milano: (02) 25078-l 
Roma: (OG> 573-3600 

Japan 
Tel. (03) 3474-9111 

3 



Korea 
Tel. (82-2) 554-8305 

hicx ice 
Tel. (525) 576-96-88 

The Nctlrcrlancis 
Tel. (OlG08) 22COO 

y*orway 
Tel. (02) 67-82-53 

Puerto Rico 
Tel. (809) 747-8444 

Singaaporc 
Tel. (651 253-2733 

Spain 
Madrid: 91-729-03-00 
Barcelona: 93-325-96-16 
Sevilla: 95-425-68-77 

Swcdcn 
V&-era Fr6lunda: 
031-28-98-60 
UrsviksvBgc.n: 

08-628-69-60 

Switzcrkind 
Tel. (41) (1) 945-3242 I 

Taiwan 
Tel. (886-2) 700-1742 

I 
United JGngdom 
and trcland 
Tel. (0923) 816-375 

I 
In AJl Other Countries: 
Millipore Intertech 

*s 

397 Williams Street 
Marlboroug’h, MA 01872-9162 I 
USA 
Tel. (508) 624-8622 
Fax (508) 624-8630 

I 

Gene&l, Limited Warranty 
Millipore Corporation (“Millipore”) warrants the products manufactured by it against defects in 
materials and workmanship when used in accordance’ with the applicable instructions for a . 
period of,one year from the date of shipment of the products or where applicable, for a period 
not to extend beyond a product’s printed expiration date. MILLIPORE MAKES NO OTHER 
WARRANT-Y, EXPRESSED OR: IMPLIED. THERE IS NO WARRANTY OF MERCHANTABILI-IY OR 
.FITNESS FOR A PARTICULAR PURPOSE. The warranty provided herein and the data, 
specifications and descriptions of Millipore products (appearing in Millipore’s published 
catalogues and product literature may not be altered except by express written agreement signed 
by an officer of Millipore. Representations, oral or written, which are inconsistent with this 
warranty or such publications are not authorized and if given, should not be relied upon. 

In the event of a breach of the foregoing warranty, Millipore’s sole obligation shall be to repair 
or replace, at its option, any product or part thereqf that’ proves defective in materials or 
workmanship within the warranty period, provided the customer notifies Millipore prompily of 
any such defect. The exclusive remedy provided hereln shall not be deemed to have failed of its 
essential purpose so long as Millipore is willing to repair or replace any nonconforming Millipore 
product or part. Millipore shall not be liable for consequential damages resulting from economic 
loss or property damages sustained by a customer from the use of its products. 

However, in some states the purchaser may have rights under state law in addition to those 
provided by this warranty. 

Copyright 1992, Millipore Corporation. 
Millipore is a registered trademark of Millipore Corporation. 
EnviroGard is a trademark of Millipore Corporation. 
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MILLIPORE 

EnviroGardTM PCB Test Kit 

ENVR 000 09 (with PCB calibrators) 
ENVR ONC 09 (without PCB calibrators) 

Read this instruction manual thoroughly 
before attempting to use this product. 

Intended Use 

The Millipore EnviroGard PCB Test Kit is an enzyme 
immunoassay for the detection of a range of 
polychlorinated biphenyls (PCB) in soil, to include 
Aroclors 1016, 1242, 1248, 1254, and 1260. The 
EnviroGard PCB Test Kit allows for reliable and 
rapid screening for PCB in soils at specified action 
levels within the following sensitivity ranges: 

II 5, 10, 50 part per million (ppm) (standard range) 
m 1, 5, 10 ppm (high sensitivity range) 

NOTE: If you use the EnviroGard PCB test kit 
without calibrators (EIWR ONC 091, modify 
the directions according to the calibrator 
or standards in use. 

Test Summary and Explan’ation 

PCBs are a family of compounds with the following 
general structure. 

x(=J-(-Jx 
X X X X 

where X = Hydrogen (H) or Chlorine (Cl) 

There are 209 individual forms (or congeners) con- 
taining from l-10 chlorine atoms on the biphenyl 
structure shown. PCBs were originally sold in the 
U.S.A. under the trade name Aroclor. Each Aroclor is 
composed of many congeners. Many congeners may 
occur in more than one Aroclor. Aroclors are dif- 
ferentiated on the basis of average chlorine content 
(percent chlorine by weight). For Aroclor nomencla- 
ture, the last two digits of the four digit label indi- 
cate this percentage. For example, Aroclor 1248 is 
approximately 48% chlorine by weight. The sole 
exception to this rule, &oclor 1016, is similar in total 
chlorine content to Aroclor 1242, but contains a 
different congener distribution. 

NOTE: Refer to the section “Results 
Interpretation” and “Specificity” for more 
information on Aroclors. 

The EnviroGard PCB Test Kit employs an antibody 
against PCB that is coated onto 12 X 75 millimeter 
(mm) polystyrene test tubes. The method is based 
on the principles of competitive immunoassay, 
where the absorbance signal (optical density) of the 
final reaction mixture is inversely proportional to the 
concentration of analyte (PCB) present in the 
original sample. A soil sample that generates a signal 
greater than the signal of the PCB assay calibrator 
(e.g., 50 ppm) has a 99% probability of containing 
less PCB than the specified assay calibrator (e.g., < 
50 ppd. 

Test Principles 

PCBs present in soil extracts and assay calibrators 
are bound daring the I.‘-..+ :r. ~..L.,.cL,.* iy: thr- ,zq’:i., iii3i 1L1’-‘-‘i-j;ii’~,:,l ,_, .. _ . . 
PCB antibodies, which have been adsorbed onto 
the test tubes. After you decant the sample and 
wash test tubes, you add a peroxidase-PCB 
conjugate. 

NOTE: The amount of conjugate bound (by 
unoccupied anti-PCB antibody binding 
sites in the test tube) is inversely propor- 
tional to the amount of PCB originally 
present in the sample. 

After a-5 minute incubation, you decant unbound 
conjugate and wash the test tubes again. Finally, 
you add a solution that contains a chromogenic 
peroxidase substrate to the test tubes. 

NOTE: Color development is directly proportional 
to enzyme concentration and inversely 
proportional to PCB concentration in the 
original sample in the test tubes. 

PCB levels in unknown samples are interpreted 
relative to standard assay calibrator levels (e.g., 1, 5, 
10, 50 ppm) or Aroclor standards, using visual 
comparison or reading by a spectrophotometer. 



Precautions 
Important: Follow all precautions and alI 
instructions in this insert carefully to achieve 
accurate results. 

Treat PCBs, solutions that contain PCBs, and 
potentially contaminated soil samples as 
hazardous materials, 

Use gloves, proper protective clothing, and 
means to contain and handle hazardous 
material where appropriate. 

Obtain (iF appropriate) permits pertaining to the 
handling, analysis and transport of PCB-contain- 
ing materials. 

Storage: 

Store all test kit components at 4OC to 8OC (39 OF 
to 46°F) when not in use. 

Storage at ambient temperature (18OC to 27°C or 
64’F to 81OF) on the day of use is acceptable. Do 
not store at ambient temperature for more than 
8 hours. 

Do not freeze test kit components or expose 
them to temperatures greater than 37OC (99°F). 

Allow all reagents to reach ambient temperature 
(18OC to 27°C or 64°F to 81OF) before beginning 
the test. This typically requires at least 30 
minutes to warm from recommended storage 
conditions. 

Do not expose substrate to direct sunlight. 

Do not use test kit components after the expira- 
tion date. 

Do not use reagents or test tubes from one test 
kit with reagents or test tubes from a different 
test kit. 

Use approved methodologies to confirm any 
positive results. 

Distribution of PCB in soils may be highly 
variable and can be minimized through use of a 
composite sampling technique. Adequate 
sample number and distribution are the 
responsibility of the analyst. 

Materials Provided 
m 20 PCB antibody-coated, 12 mm X 75 mm 

polystyrene test tubes 

m 15 milliliter (mL) Assay Diluent 

I 0.5 mL Negative Control (Methanol) 

m 5.0 mL PCB-Enzyme Conjugate 

n 15 mL Chromogenic Substrate 

m 15 mL Stop Solution 

m 20-Place test tube rack 

m 22 Preassembled 1-25 J.LL Gilson Microman@ 
positive displacement pipette tips, yellow 

m 4 PCB positive assay calibrators: 

0.5 mL 1.0 ppm calibrator 
0.5 mL 5.0 ppm calibrator 
0.5 mL 10 ppm calibrator 
0.5 mL 50 ppm calibrator 

NOTE: The PCB positive assay calibrators do not 
reflect the actual PCB (Aroclor) 
concentrations provided. See “Calibrator 
Concentrations” for the actual PCB 
concentrations. 

Materials You Supply 
See “Ordering Information” for the appropriate 
catalogue numbers. To order refer to the “Technical 
Assistance” section for the phone numbers of the 
nearest Millipore office. 

!%?thCZEOQ 

Methanol (70 mL for 14 samples) is required for soil 
extractions. 

EnviroGard Soil Extraction Bottle Kit 

Use this kit (ENSP 000 30) for the extraction of PCB 
from soil samples. [Previously, the Soil Extraction Kit 
(ENSP 000 20) was used.1 The Soil Extraction Bottle 
Kit contains the following items to test 14 samples: 

n 14 LDPE bottles with screw caps, 30 mL (each 
bottle contains 3 stainless steel mixing beads) 

m 14 Filtration caps, comprised of 14 Luer-tipped 
caps with frits and 14 Millex@ filters 

m 1 20 mL syringe with attached bottle coupler 

m 1 extra syringe-to-bottle coupler 

n 18 Wooden spatulas 

n 14 Screw top glass storage vials, 4 mL 

n 18 Weigh boats 

m 14 Luer plugs 
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EnviroGard PCB Test Kit 2 

EnviroGard Soil Field Lab 
(Starter Accessory Kit) 

This kit contains the following items: 

n 1 Positive displacement precision pipettor, 
adjustable (2-250 microliters @Ll) 

n 1 Eppendorf” Repeater@ pipettor 

n 1 Electronic timer 

m 13 Polystyrene test tubes, 12 mm X 75 mm (for 
blanking the spectrophotometer and dilutions) 

H 1 Portable balance with a 100 gram <9> calibrator 
weight 

n 1 Wash bottle, 500 mL 

n 4 Six-position test tube racks 

m 10.0 1-25 l.t.L Positive displacement pipette tips 
(yellow), non-preassembled 

n 100 50-250 /.rL Positive displacement pipette tips 
(pink), non-preassembled 

n 8 5.0 mL Pipette tips for the Repeater pipettor, 
(for 0.1 mL to 0.5 mL dispensing volumes) 

n 4 12.5 mL Pipette tips for the Repeater pipettor, 
(for 0.25 mL to 1.250 mL dispensing volumes) 

n 1 50 mL Pipette tip for the Repeater pipettor 
(for 1.0 mL to 5.0 mL dispensing volumes) 

NOTE: Order replacement pipettors and tips 
separately. See the “Ordering Information” 
section. 

Millipore Differential Photometer 

The Millipore Differential Photometer allows you to 
measure results in the form of optical density values. 
These values can be used for objective record 
keeping, quality assurance, or quantitative 
determination of sample concentrations from an 
Aroclor standard curve. See “Ordering Information” 
for the catalogtie number. 

Other 

1 Tap or distilled water for washing test tubes 

Materials Suggested but Not 
Required 

n Protective clothing (e.g., latex gloves) 

N Absorbent paper for blotting test tubes 

n Liquid and solid waste containers 

Assay Procedure 

Collect/Store the Sample 

The following steps explain how to properly collect 
and store your samples. 

1. Collect soil in appropriately-sized and labeled 
containers. 

NOTE: Take care to remove excess twigs, organic 
matter, and rocks or pebbles from the soil 
sample to be tested. 

2. Soils obtained from areas adjacent to standing 
water, surface soils collected during or immedi- 
ately after rain or snow, or any soils with rela- 
tively high amounts of water (2 30% by weight) 
should be dried before testing.. 

NOTE: Contact technical service for 
recommended methods. 

3. Storage of soil samples should follow the 
holding conditions recommended for EPA 
method 8080 (GC analysis of PCBs in soil) which 
is up to 14 days at 4°C (39°F). 

Prepare the Sample/Extract the Soil 

1. Please follow the instructions from the 
EnviroGard Soil Extraction Bottle Kit to prepare 
the soil extract before the assay. 

2. 5 ml of Methanol will be used to extract PCB 
residue from a 5 gram soil sample. As per 
instructions, attach a 50 mL Combitip to the 
Repeater pipettor and set the dial to 5. Deliver 
once to add 5 mL of methanol to the 
extraction vial, and cap tightly. 

NOTE: When extracting clay samples, it is possi- 
ble that the sample will soak up all of the 
methanol, leaving little or no excess liquid 
to filter. You should add an additional 5.0 
mL of methanol to the sample and shake 
vigorously for an additional l-2 minutes. 
Make sure to factor the dilution into the 
calculations. See the “Results 
Interpretation” section. 



EnviroGard PCB Test Kit 1 

Perform the Test 

The PCB Test Kit can be performed in either of the 

control is an optional control for assay 
quality control purposes. 

2. Place the test tubes in the test tube rack, 
pressing down firmly on each tube so that they 
are held securely. 

CAUTION: Do not “snap” the test tubes into the 
rack as this may result in a cracked 
tube. 

3. Position the Repeater pipettor at Setting 2 and 
use the 12.5 mL syringe to add 500 PL of Assay 
Diluent to all test tubes. 

4. Attach a clean yellow pipette tip to the positive 
displacement pipet and adjust the dial to “250” 
to pipet 25 PL or “050” to pipet 5 PL. 

5. Use the positive displacement pipettor, to add 
the Negative Contiol (methanol) and the 
appropriate calibrators and sample extracts to 
the corresponding test tubes as follows: 

Standard High Sensitivity 
Protocol Protocol 

Tube I 
VAod duemde 

Tube I 
Contents Contents VAodduemde 
Neg. Control 5 PL Neg. Control ZccL 

5 ppm 5 I-IL 1 wm 

10 wm 5 PL ?owm $2 
c ,,T 

I 
50 ppm i ,p- ppm x I, 

1 Samples 5 PL iamples Gt;;: 

CAUTION: Replace the cap(s) on the calibrator 
vials immediately after use to 

two following ranges: 

Standard 
Protocol 

For PCB analyses in the 
5.0-50 ppm range, use a 
5.0 microliter (J.l.L) 
volume sample and the 
appropriate calibrators 
(5, 10, 50 ppd. 

High Sensitivity 
Protocol 

For PCB analyses in the 
1.0-10 ppm range, use a 
25 PL volume sample 
and the appropriate 
calibrators (1, 5, 10 
PPm)* 

NOTE: Allow all reagents to reach ambient 
temperature (18OC to 27OC or 64’F to 81’F) 
before beginning the test. This typically 
requires at & 30 minutes to warm from 
recommended storage conditions. 

Follow the appropriate steps and calibrators for 
your protocol. 

1. Label the 12 mm X 75 mm test tubes (no more 
than 20 tubes/assay). You do not have to 
perform the assay in duplicate; however, doing 
so increases the precision of the test. 

High S 
Pro 

Standard I 

Tube 
Contents 

Negative 
Control 

Pro 

Tube 
Label 

NC 

5 PPm 

10 PPm 

50 PPm 

Tube 
label 

NC 
minimize evaporation. 

Important - briefly shake the test tube rack 
to mix well; then incubate for 15 minutes. 

Vigorously shake out the test tube contents into 
a sink or suitable container. Fill the test tubes to 
overflowing with cool tap or distilled water, I 

theA decant and vigorously shake out the 
remaining water. 

Repeat this wash step three more times, being 
I 

certain to shake out as much water as possible 
on each wash, After the final wash, remove as 
much water as possible by tapping the inverted I 

tubes on absorbent paper. 

Position the Repeater pipettor at Setting 2 and 
use the 5 mL syringe to add 200 PL of the PCB 

I 

enzyme-conjugate to all test tubes. Important - 
briefly shake the test tube rack to mix we& 
then incubate for 5 minutes. 1 

6. 

7. 

8. 

9. 

1 ppm PCB 
calibrator 

5 ppm PCB 
calibrator 

1 PP” 

10 PPm 
PCB 
calibrator 

5 PPm 5 PPm 
PCB 
calibrator 1 

10 PPm 50 PPm 
PCB 
calibrator 

Samole 1 

10 PPm 
PCB 
calibrator 

Sl Sl Sample 1 

ti Sample 2 s2 SamDle 2 s2 

NOTE: To maximize efficiency of kit use, include 
only those calibrator levels at which 
decisions will be made. The negative 

10. Vigorously shake out the test tube contents into 
a sink or suitable container. Fill the test tubes to 



11. 

12. 

13. 

14. 

overflowing with cool tap or distilled water, 
then decant and vigorously shake out the 
remaining water. 

Repeat this wash step three more times, being 
certain to shake out as much water as possible 
on each wash. After the final wash, remove as 
much water as possible by tapping the inverted 
tubes on absorbent paper. 

Position the Repeater pipettor at Setting 2 and 
use a clean 12.5 mL syringe to add 500 IJ-L of 
Substrate to all test tubes. Important - briefly 
shake the test tube rack to mix well, then 
incubate for 5 minutes. 

Position the Repeater pipettor at Setting 2 and 
use a 12.5 mL syringe to add 500 FL of Stop 
Solution to all test tubes. 

A W+RNING: Stop solution is 1.0 N 
hydrochloric acid. Handle 
carefully. 

Add 1.0 mL of Stop Solution to the blank test 
tube and insert the tube into the left well of the 
spectrophotometer. Dry the outside of each 
assay tube and measure the absorbance [optical 
density (0D)l by placing each tube into the right 
well of the specrrophotometer. Record the 
absorbance of each tube. 

NOTE: For more details refer to the Millipore 
Differential Photometer instructions 
(P17500). See the “References” section 
of this insert. 

Results interpretation 

For Aroclors 1242, 1016, 1248, and 1254, the 
confidence interval given below for negative 
samples (i.e. I 1 ppm ,5 5 ppm, I 10 ppm, and I 50 
ppm) exceeds 99%. For Aroclor 1260 the confidence 
interval is smaller, but still exceeds 95%. 

Samples with ODdT0 values > ODds0 of the 1.0 
ppm PCB calibrator contain less than 1.0 ppm 
PCB. 

Samples with OD450 values I ODds0 of the 1.0 
ppm PCB calibrator may contain more than 1.0 
ppm PCB. 

Samples with OD4, values > ODdY) of the 5 ppm 
calibrator contain less than 5 ppm PCB. 

Samples with OD4, values I OD,J~ of the 5 ppm 
calibrator may contain more than 5 ppm PCB. 

Samples with ODhsO values > OD450 of the 10 
ppm calibrator contain less than 10 ppm PCB. 

Samples with ODds0 values 5 ODQ,, of the 10 
ppm calibrator may contain more than 10 ppm 
PCB. 

m Samples with OD450 values > OD450 of the 50 
ppm calibrator contain less than 50 ppm PCB. 

Samples with ODd5, values I ODdS, of the 50 
ppm calibrator may contain more than 50 ppm 
PCB. 

Soil samples that were extracted with more than 1.0 
mL of methanol per gram of soil (e.g., for clay 
samples) require a correction factor to interpret the 
results. Multiply each of the calibrator 
concentrations by the ratio of methanol (mL) to soil 
(grams). 

Example 

If a 5.0 g soil sample is extracted with 10 mL of 
methanol, then the ratio of methanol to soil is “2” 
(10/S). The calibrator levels used for this soil would 
change to 10 ppm, 20 ppm, and 100 ppm (2 x 5 ppm, 
2 x 10 ppm, and 2 x 50 ppm). 

Analysis of Other Aroclors 

It is possible to analyze other Aroclors not 
previously described in this insert, including 
A-oclms 1221, 1232, 1262, 3n.d 126% Sensitivities and 
confidence intervals may be different for each of 
these. Any such analysis would require calibration 
with the matching Aroclor. 

For more information, refer to the section, 
“Technical Assistance” for the number of the 
nearest Millipore office. 

Performance Characteristics 
Sensitivity 

The sensitivity is sufficient to perform the test at 
each calibrator level with 99% confidence. The 
minimum reliable detection limit for the EnviroGard 
PCB Test Kit is 3.3 ppm in soil for the standard 
protocol and 0.5 ppm in soil for the high sensitivity 
protocol. This is the lowest concentration of PCB in 
soil that is differentiated 99% of the time from zero. 
The sensitivity of the assay also depends on the 
specific Aroclor that is measured. Continue on to 
the “Specificity” section. 

Specificity 

The PCB antibody in this kit binds to different 
Aroclors with different affinities. The test specificity 
is restricted to PCBs. The test response to Aroclors 
1016, 1242, 1254, and 1260 is within twofold of the 
response for Aroclor 1248. The calibrator levels are 



adjusted to detect the specified Aroclors with 95% 
confidence that there will be no false negatives. 

Interfering Substances 

The following substances were tested and found to 
have less than 0.5% weight-to-weight of the 
immunoreactivity of Aroclor 1248. 

1,2-dichlorobenzene 2,5-dichlorophenol 
1,3dichlorobenzene 2,4,5trichlorophenol 
1,4-dichlorobenzene 2,4,6-trichlorophenol 
1,2,4-trichlorobenzene biphenyl 
2,4-dichlorophenol pentachlorophenol 

(Pm 

protocol (25 PL sample and calibrator 
volumes) when analyzing in the 1 to 
10 ppm range. If analysis is performed 
only at 5 and/or 10 ppm, use the high 
sensitivity protocol for best pipetting 
performance. Always use the satne 
volume for all samples and 
calibrators within one assay. 

Calibrator Concentrations 

Calibrator 
Action 
Level 

Limitations of the Procedure 

The EnviroGard PCB Test Kit is a screening test only. 
Actual quantitation of PCBs by EnviroGard 
immunoassay is only possible if the contaminating 
Aroclor is known and if the assay is standardized 
using that Aroclor. 

1.0 ppm 
calibrator 

5 PPm 
calibrator 

Soil sampling error may significantly affect testing 
reliability. The distribution of PCBs in different soils 
can be extremely heterogeneous. Soils should be 
homogenized thoroughly before analysis by any 
method. Split samples (e.g., for GC and 
immunoassay) should always come from the same 
homcgenate. 

10 PPm 
calibrator 

50 PPm 
calibrator 

To ensure accurate and reliable results, every effort 
should be made to perform the EnviroGard PCB 
Test at temperatures between 15°C (59°F) and 30°C 
(~GOF). 

Quaky Contro? 

Expected Values for PCB- 

If a blue color does not develop in the negative 
control test tube within 5 minutes after adding the 
substrate solution, the test is invalid and must be 
repeated. 

Contaminated Soils References 

Contaminated soils have PCB levels that correlate 
well (correlation coefficient [r-l - 0.9) with GC val- 
ues, The slope of the regression line will depend on 
the contaminating Aroclor. Aroclor 1248 
contaminated samples have a slope close to “1” 
since the EnviroGard PCB Test Kit is standardized 
using Aroclor 1248. 

Data related to the EnviroGard PCB Test Kit is on 
file at Millipore Corporation. Refer to the section, 
‘Technical Assistance,” for the phone number of the 
nearest Millipore office. 

CAUTION: The standard and high sensitivity 
assay ranges require the use of 
different sample and calibrator 
volumes. The sensitivity of the 
standard protocol is insufficient for 
analysis at 1 ppm, while the high 
sensitivity protocol is too sensitive for 
analysis at 50 ppm. Use the standard 
protocol (5 FL sample and calibrator 
volumes) when analyzing in the 5 to 
50 ppm range, Use the high sensitivity 

Calibrator 
Actual 

Concentration 

0.5 ppm 
Aroclor 1248 

3.0 ppm 
Aroclor 1248 

5 PPm 
Aroclor 1248 

22.0 ppm 
Aroclor 1248 
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Ordering Information 
The following table lists descriptions and catalogue numbers for various EnviroGard PCB and soil extraction test 
kits and related products. 

Description 

EnviroGard PCB Test Kit 

EnviroGard PCB in Soil Test Kit, shipping kit includes: 
m EnviroGard PCB Test Kit (ENVR 000 09) 
n EnviroGard Soil Extraction Bottle Kit (ENSP 000 30) 
H Methanol, 100 mL (ELCR 000 07) 

eatalogue Number 

ENVR 000 09 

ENVR 000 10 

Methanol for soil extraction, 100 mL bottle 

EnviroGard Soil Field Lab includes: 
I 1 Positive displacement precision pipettor, adjustable (2-250 PL) 
H 1 Eppendorf Repeater pipettor 
m 1 Electronic timer 

ELCR 000 07 

ENVR LOO 09 

H 13 Polystyrene test tubes, 12 mm X 75 mm (for blanking 
the spectrophotometer and dilutions) 

E 1 Portable balance with a 100 gram calibrator weight 
n 1 Wash bottle, 500 mL 
H 4 Test tube racks, six-position 
I 100 1-25 PL Positive displacement pipette tips (yellow), non-preassembled 
H 100 50-250 PL Positive displacement pipette tips (pink), non-preassembled 
u 8 5.0 mL Pipette tips for the Repeater pipettor, (for 0.1 mL to 0.5 mL 

dispensing volumes) 
q 4 12.5 mL Pipette tips for the Repeater pipettor, (for 0.25 mL to 1.25 mL 

dispensing volumes) 
H 1 50 mL Pipette tip for the Repeater pipettor (for 1.0 mL to 5.0 mL 

dispensing volumes) 

Millipore Differential Photometer: 
E 115 volt(v) 
E 230 V 

EnviroGard Replacement Pipettor Tips (available separately): 
H Positive displacement pipettor tips, 1.0-25 FL, 200 pack, non-preassembled 
H Positive displacement pipettor tips, 50-250 pL, 200 pack, non-preassembled 
n Repeater pipettor tips, 5.0 mL, lOO/pk 
H Repeater pipettor tips, 12.5 mL, lOO/pk 
m Repeater pipettor tips, 50 mL, lO/pk 

EnviroGard PCB Test Kit (without PCB calibrators) 

ENVR 000 00 
ENVR 002 30 

ENVR LO4 09 
ENVR LO7 09 
ENVR LO1 09 
ENVR LO2 09 
EN-VR LO3 09 

ENVR ONC 09 

Technical Assistance 
For additional information about Millipore products, call the nearest Millipore office listed below. 

Call toll-free SOO- MILLFORE (800-645-5476) FAX Orders 508-624-8873 

Millipore Worldwide: 

AUStz;llla 
A*C*N: (001) 239-818 
Toll Free (008) 222-111 
In Sydney Area (02) 428-7333 

Austria, Central Europe, 
C.I.S., Africa, Middle-East, 
and Gulf 
In Austria: (43) 1-877-8926 

Baltic Republics 
In Finland: (90) 801 90 77 

Belgium and Luxembourg 
(02) 242-17-40 

Bl--&l 
Tel. (011) 548-7011 

Canada 
Toll Free l-800-268-4881 
In Toronto Area: 
416-678-2161 

China, People’s Republic of 
Beijing: (86) l-5135114 
Guangzhou: (86) 20-686217 
Shanghai: (86) 21-3203856 
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Czech Republic 
Tel. (42) 2-35-02-27 

(42) 2-35-23-75 

Denmark 
Tel. (46) 59-00-23 

Fm.land 
Tel. @O) 8045110 

France 
Tel, (1) 30-12-70-00 

Germany 
Tel. (06196) 494-O 

Hong Kong 
Tel, (852) 803-9111 

Hungary 
Tel. (36) 11-66-86-74 

India 
Bangalore: 
Tel. (812) 394657 

IQ@ 
Milano: (02) 25078-l 
Roma: (06) 5203600 
Padova: (049) 8803720 

Japan 
Tel. (03) 3474-9111 

Korea 
Tel. (82-2) 5548305 

Malaysia 
Tel. (60) 3-7571322 

Mexico 
Tel. (525) 576-96-88 

The Netherlands 
Tel. (01608) 22000 

Norway 
Tel. 472- 267-82-53 

Poland 
Tel. (48) 2-669-12-25 

(48) 2-663-70-31 

Puerto Rico 
Tel. (809) 747-8444 

Singa; ore 
Tel. (65) 253-2733 

Spain 
Madrid: 91-729K~3-00 
Barcelona: 93-325-96-16 
Sevilla: 95-425-68-77 

EnviroGard FCB Test Kit 

Sweden 
Sundbyberg: 
08-628-69-60 

Switzerland 
Tel. (01) 945-3242 

Taiwan 
Tel. (886-2) 7001742 

United Kingdom 
and Ireland 
Tel. (0923) 816375 

United States of Amcrlca 
Tel. Toll Free 
800-MILLIPORE 
(800-645-5476) 
In Puerto Rico: 
(809) 747-8444 

In AU Other Countries: 

Millipore Intertech, USA, 
397 Williams Street 
Marlborough, MA 
01752-9162 U.S.A. 
Tel. (508) 624-8622 
Fax (508) 624-8630 

Safety 

To receive complete safety information on this product, contact the nearest Millipore office and request Material Safety 
Data Sheet documents P34207, P34210, P34782, and P70002. 

General Limited Warranty 
Millipore Corporation (“Miliipore”) warrants the products manufactured by it against defects in materials and workmanship when 
used in accordance with the applicable instructions for a period of one year from the date of shipment of the products. Or where 
applicable, for a period not to extend beyond a product’s printed expiration date. MILLIPORE hL4KE.S NO OTHER WARRANTY, 
EXPRESSED OR IMPLIED. THERE IS NO WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. 
The warranty provided herein and the data, specifications and descriptions of Millipore products appearing in Millipore’s published 
catalogues and product literature may not be altered except by express written agreement signed by an officer of Millipore. 
Representations, oral or written, which are inconsistent with this warranty or such publications are not authorized and if given, 
should not be relied upon. 

In the event of a breach of the foregoing warranty, Millipore’s sole obligation shall be to repair or replace, at its option, any product 
or part thereof that proves defective in materials or workmanship within the warranty period, provided the customer notifies 
Miliipore promptly of any such defect. The exclusive remedy provided herein shall not be deemed to have failed of its essential 
purpose so long as Millipore is willing and able to repair or replace any nonconforming Millipore product or part. MilBpore shall 
not be liable for consequential, incidental, special or any other indirect damages resulting from economic loss or 
property damage sustained by any customer from the use of its products. 

Copyright 1993, Millipore Corporation. 
Millipore is a registered trademark of Millipore Corporation, 
EnviroGard is a trademark of Millipore Corporation. 
Eppendorf and Repeater are trademarks of Eppendorf-Netheler-Hinz GmbH. 
Microman is a trademark of Gilson Medical Electronics, S.A. 

P31807, Rev. B, 5/6/94 
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DATE: 

SUBJECT: 

FROM: 

TO: 

July 25, 1994 

* 

Analytical Results 

Frederick Dreisch, 
Laboratory Branch 

Robert G. Thomson, 

for Yorktown Naval Weapons (REQ 94088) 

Chief (3ES20 
5 k 

Jr.' ('3HW71) 

Attached are the analytical results for PCB/pesticides, volatile organic 
compounds, GC/MS extractables, metals, mercury and percent dry weight 
determinations of the Yorktown Naval Weapons site samples submitted to the 
Central Regional Laboratory on June 2, 1994. 

The report 

Section A. 

Section B. 

Section C. 

Section D. 

Section E. 

is organized into several sections: 

Sample Description (listing of laboratory sample numbers and an 
abbreviated description of the tests performed). 
Analytical Results (listing of the analytical results for the 
samples, as well as the following QC results : organic surrogate 
recoveries). The analytical results have been reviewed by a 
second analyst and laboratory managers. 
Target Compound/Analyte Lists and Nominal Quantitation Limits 
(listing of the lowest concentration level at which analytical 
results are accurately quantitated. The Actual Quantitation 
Limits (AQL) achieved for a given sample are a function of matrix 
interferences and procedural steps, e.g., exact weight of sample 
analyzed. Specific information for the calculation of AQLs is 
included in Section E). 
Qualifier Codes (listing of the codes used to append additional 
information about analytical results), 
Method Description and Quality Control Protocols (listing of 
specific analytical methods, procedural options and quality 
control procedures. The target limits for the recovery of ~ 
surrogate spikes (organic) are also included in this Section). 

If you have any questions or comments, please call me at (410) 573-2646, or 
Khin Cho Thaung, Chizf, Inorganic Section (410) 573-2680 or Skip Weisberg, 
Chief, Organic Section (410) 573-2681. 

cc: Leif Rowles (Black & Veech) 

Excellence qnd Purpose in Action. ---' Environmental Services Division 
P~IIL'C~ m, h'ec y;icJ /'LI;LC! 



U.S. EPA Region III Section: A 
Central Regional Laboratory 

Annapolis, Md. 21401 
07/25/94 

Batch ID. REQ94088 Facility: YORKTOWN NAVAL WEAPONS 

Account No. TYP03N47N Program: SUPERFUND F/F 

Sarrple # 

94060201 STA 16-02, EPA-SS-16~01 

94060202 STA 16.03, EPA-SS-16-02 

94060203 STA 16-04, EPA-SS-16-03 

94060204 STA 16-05, EPA-SS-16-04 

94060205 STA 16-06, EPA-SS-16-05 

94060206 STA 16-01, TB-16-01 

Station & Description Matrix 

Collection Dates 

,Beginning Ending 

8 . 
Bottom Sediment or Depcsiti 05/31/94 - 05/31/94 

Bottom Sediment or Depositi 05/31/94 - 05/31/94 

Bottom Sediment or Depositi 05/31/94 - 05/31/94 

Bottom Sediment or Depositi 05/31/94 - 05/31/94 

Bottom Sediment or Depositi 05/31/94 - 05/31/94 

Other Aqueous Matrices - Ty 05/31/94 - 05/31/94 

Passed Analyst Data Review. 

k eviews: * - '7 /25wi 
Inorg. Sec. Chile/Date Organ: Sec. Chief 

c 
aboratory Branch Chief Approval For Release: 

/' /Date 

I 
. . 



U.S. EPA Region III 
Central Regional Laboratory 

Annapolis, Md. 21401 
07/25/94 

Sample Test Description 

Section: A 
Page : 2 

94060201 

94060202 

94060203 

94060204 

94060205 

94060206 

BNA-S:IL 

MERCURY-S 

METALS-S 

PCB/PEST S 

PDlO5 

PD60 

VOA46.1 

BNA-SOIL 

MERCURY-S 

METALS-S 

PCB/PEST S 

PDIOS 

PD60 

VOA46.1 

BNA-SOIL 

MERCURY-S 

METALS-S 

PCB/PEST S 

PD105 

PD60 

' VoA46.1 

BNA-SOIL 

MERCURY-S 

METALS-S 

PCB/PEST S 

PD105 

PD60 

VOA46.1 

BNA-SOIL 

MERCURY-S 

METALS-S 

PCB/PEST S 

PDIOS 

PD60 

VOA46.1 

VOA45.2 

GC/HS Analysis for Semivolatile Organics 

Mercury by Semi-Automated Cold Vapor Technique 

Metals Analysis 

PCBs and Pesticides by Gas Chromatography 

Percent Dry Weight at 105 degree C 

Percent Dry Weight at 60 degree C 

Volatile Organic Compounds by Purge & Trap GC/MS 

CC/MS Analysis for Semivolatile Organics 

Mercury by Semi-Automated Cold Vapor Technique 

Metals Analysis 

PCBs and Pesticides by Gas Chromatography 
, 

Percent Dry Weight at 105 degree C 

Percent Dry Weight at 60 degree C 

Volatile Organic Compounds by Purge & Trap GC/MS 

GC/MS Analysis for Semivolatile Organics 

Mercury by Semi-Automated Cold Vapor Technique 

Metals Analysis 

PCBs and Pesticides by Gas Chromatography 

Percent Dry Weight at 105 degree C 

Percent Dry Weight at 60 degree C 

Volatile Organic Cwrpoukis by Purge & Trap GC/MS 

GC/MS Analysis for Semivolatile Organics 

Mercury by Semi-Automated Cold Vapor Technique 

Metals Analysis 

PCBs and Pesticides by Gas Chromatography 

Percent Dry Weight at 105 degree C 

Percent Dry Weight at 60 degree C 

Volatile Organic Compounds by Purge & Trap GC/HS 

GC/MS Analysis for Semivolatile Organics 

Mercury by Semi-Automated Cold Vapor Technique 

Metals Analysis 

PCBs and Pesticides by Gas Chromatography 

Percent Dry Weight at 105 degree C 

Percent Dry Weight at 60 degree C 

Volatile Organic Compounds by Purge &Trap GC/MS 

Volatile Organic Compounds by Purge and Trap GC/MS 



U.S. EPA Region III 
Central Regional Laboratory 

Annapolis, Md. 21401 

Section: B 
Page : 3 

Analyte: CAS Number: Units: Sample N&r: 

II Batch ID. REQ94088 Facility: YORKTOWN NAVAL WEAPONS 
Passed analyst data review I 

>Service Group: BNA 

2,4-Dinitrophenol 51-28-5 m/Kg 

Benzo(a)Anthracene 56-55-3 m/Kg 

Benzo(a)Pyrene 50-32-a m/Kg 

Benzo(B)Fluoranthene 205-99-2 w/Kg 

Benzo(g,h,i)Perylene 191-24-2 mg/Kg 

Benzo(k)Fluoranthene 207-08-9 mg/Kg 

Benzoic Acid 65-85-O mg/Kg 

Bis(2-EthylhexyljPhthalate 117-81-7 n-&Kg 

Chrysene 218-01-9 s&Kg 

Di-n-Octylphthalate 117-84-O rig/Kg 

Fluoranthene 206-44-o mg/Kg 

Indeno(l,2,3-cd)Pyrene 193-39-5 mg/Kg 

Phenanthrene 85-01-a m/Kg 

Phenol 108-95-2 rag/Kg 

Pyrene 129-00-o mg/Kg 

2,4,6-Tribromophenol (Surrogate) 

2-Fluoro-l,l’-Biphenyl (Surrogate 

2-Fluorophenol (Surrogate) 

dl4-Terphenyl (Surrogate) 

d5-Nitrobenzene (Surrogate) 

d5-Phenol (Surrogate) 

>Service Group: IN-PHYSICAL 

% REC 62 68 48 a0 

% REC 71 77 76 78 

% REC 47 51 52 53 

% REC 68 71 .73 72 

% REC 60 62 63 66 

% REC 55 57 53 59 

0.3 J 

56 

a3 

55 

80 

73 

60 

Percent Dry Weight (105C) 75.7 90.1 76.7 85.5 93.8 

Percent Dry Weight (6OC) 79.8 88.5 75.7 86.8 89.8 

>Service Group: METALS 

94060201 94060202 94060203 94060204 94060205 94060206 

SAM SAM SAM SAM - SAM TRP 

UJ UJ UJ UJ 

UJ 

0.06 J 

UJ 0.3 J 

0.05 J 0.07 J 

UJ 

0.4 J 
e 

0.07‘5 

I 
UJ 

0.1 J 

0.1 J 

0.1 J 

0.08 J 

0.1 J 

UJ 

0.1 J 

0.1 J 

0.2 J 

0.07 J 

0.1 J 



Analyte: CAS Number: Units: Sample N&r: 

. ._ 

U.S. EPA Region III 
Central Regional Laboratory 

Annapolis, Md. 21401 
. 

Section: I3 
Page : 4 

I Batch ID. REQ94088 Facility: YORKTOWN NAVAL WEAPONS 
Passed analyst data review I 1 

Aluminum ' 7429-90-5 ug/g 
Antimony 7440-36-o ug/g 
Arsenic 7440-38-2 US/g 

Barium 7440-39-3 ug/g 

Beryllium 7440-41-7 ug/g 

Cachniwn 7440-43-9 ug/g 

Calcium 7440-70-2 w/g 

Chromium 7440-47-3 w/g 

Cobalt 7440-48-4 wg 

copper 7440-58-a wg 

Iron’ 7439-89:6 us/s 

Lead 7439-92-l ug/g 

Magnesiun 7439-95-4 ug/g 

Manganese 7439-96-5 q/g 

Mercury 7439-97-6 w/g 

Nickel 7440-02-o ug/g 
Potassium 7440-09-7 ug/g 

Selenium 7782-49-2 wg 

Silver 7440-22-4 w/g 

Sodium 7440-23-5 w/g 
Thallium 7440-28-O wg 

Vanadium 7440-62-2 w/g 
Zinc 7440-66-6 ug/g 

Xiervice Group: ORGANICS 

4,4’-DDD 72-54-a w/Kg 0.0034 

4,4’-DDE 72-55-9 w/Kg 0.0036 

4,4’-DDT 50-29-3 w/Kg 0.011 J 

Aldrin 309-00-2 mg/Kg 0.0037 

94060201 94060202 94060203 

SAM SAM SAM 

10800 3890 7350 

<0.5 D co.5 0.6 

4.0 0.9 4.5 

31.8 47.5 85.0 

x0.5 0 co.5 0.6 

~0.5 D co.5 2.1 

675 17100 1950 

17.6 5.8 31.6 

~5.0 D c5.0 5.8 

3.0 257 29.9 

14300 7930 33200 

13.1 16.7 67.3 

503 334 886 

29.2 110 . 484 

< 0.1 < 0.1 D 0.1 

~4.0 D 4.4 13.6 

653 300 780 

0.4 qo.2 co.2 

cl.0 D <I.0 <2.0 

x200 D <200 <200 

x0.5 D co.5 co.5 

30.4 20.1 25.2 

26.6 391 164 

0.14 0.035 c 

0.26 0.029 C 

0.36 J 0.071 c 

94060204 

SAM - 

10700 

co.5 

4.9 

28.8 

<0.5 

eo.5 

214 

22.7 

<5.0 

5.2 

22000' 

53.4 . 

875 

50.2 

< 0.1 

4.6 

1120 

eo.2 

x1.0 

x200 

x0.5 

33.5 

22.4 
, 

94060205 

SAM 

7380 

94060206 

TRP 

1.7 

3.0 l 

67.9 

co.5 

30.6 

1450 

72.9 

6.3 

352 

23700 

289 

680 

284 

1.5 

19.5 

404 

co.2 

x1.0 

<200 

<0.5 

22.0 

916 



U.S. EPA Region III 
Central Regional Laboratory 

Annapolis, Md. 21401 

Section: B 
Page : 5 

II Batch ID. REQ94088 Facility: YORKTOWN NAVAL WEAPONS 
Passed analyst data review I 

Analyte: CAS Nunber: Units: Sarrple Nunber: 

Alpha BHC ' 319-84-6 mg/Kg 

Alpha Chlordane 5103-71-9 mg/Kg 

Aroclor 1254 11097-69-l mg/Kg 

ArocIor 1260 11096-82-5 rag/Kg 

Dieldrin 60-57-I w/Kg 

Endosulfan-II 959-98-a mg/Kg 

Endrin 72-20-a m/Kg 

En&in Aldehyde 7421-93-4 mg/Kg 

En&-in Ketone 53494-70-5 mg/Kg 

Decachlorobiphenyl (Surrogate) 877-09-a % REC 

Tetrachloro-H-Xylene (Surrogate) 877-09-8s % REC 

>Service Group: VOA 

1,1,2,2-Tetrachloroethane 79-34-5 w/Kg 
1,2,3-Trichloropropane 96-18-4 ‘-@Kg 
1,2-Dichloroethane 107-06-2 w/L 
2-Butanone 78-93-3 w/L 
Acetone 67-64-l w/Kg 
Acetone 67-64-l ug/L 

Methylene Chloride 75-09-2 w/Kg 

Methylene Chloride 75-09-2 w/L 

Naphthalene 91-20-3 '-w/Kg 

BromfIuorobenzene (Surrogate) 460-00-4 X REC 

d4-1,2-Dichloroethane (Surrogate) 17060070 % REC 

da-Toluene (Surrogate) 2037265 X REC 

94060201 94060202 

SAM SAM 

0.0041 

108 

84 

68 7B 4e 

38 

90 93 

105 106 

98 101 

0.058 J 

0.0054 

104 

83 
. 

94060203 94060204 94060205 94060206 

SAM SAM - SAM TRP 

TD 106 142 

72 88 : 66 

0.039 c 

1.4 

3.0 

0.041 c 

0.037 c 

0.090 c 

0.053 c 

0.9 J 

1J 

25 

55 

25 

92 

104 

100 

92 93 98 

103 103 100 

96 97 95 

15 II 

48 

0.6 B 



EPA Region III 
Central Regional Laboratory 

- Inorganics 
Nominal Quantitation Limits and Test Names 

INORGANICS 

Name 

Acidity 

Alkalinity 

Amnonia 

Biological Oxygen 

Demand 

Bromide 

Chloride 

Color 

Chemical Oxygen Demand 

Cyanide 

Dissolved Organic 

Carbon 

Fluoride 

Hardness 

Hex Cr 

Nitrate 

Nitrite 

Nitrite+Nitrate 

Oil and Grease 

Ortho Phosphate ' 

Phenol 

Phosphate .' 

Silica 

Sulfate 

Sulfide 

Sulfite 

Total Dissolved 

Sol ids 

Total Kjeldahl 

Nitrogen 

Total Organic Carbon 

Total Phosphate 

Total Solids 

Total Suspended 

Solids 

Aqueous 

lest Name NOL 

ACQTY 

ALKOl 

NH301 

BODOS 

BROOI 

CL001 

COLOR 

COD01 

CNOOI 

DOCOl 

FL001 

HARD1 

HEXCR 

NO301' 

NO201 

No23c 

OGOOl 

OPOGl 

PHENL 

PO401 

SIOOl 

so401 

SULOl 

SO201 

TDSOl 

4 

2 

0.04 

1 

0.5 

0.2 

5 

4 

0.012 

1 

0.1 

14 

10 

0.04 

0.01 

0.040 

5 

0.005 

10 

0.005 

0.2 

0.5 

0.2 

TKNll 

Field Parameter 

IO mg/L 

0.2 - mg/L 

TOCOI 

TPOOl 

TSOOl 

TSSOl 

1 mg/L 

0.01 mg/L 

10 mg/L 

4 W/L 

Unit 

Solids 

Test Name NPL Unit 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

True, Color 

Units 

mg/L 

ms/.L CN002 1.2 w/Kg 

mg/L 

w/L 

mg/L 

W/L 

mg/L 

mg/L 

mg/L 

w/L 

mg/L * 

ug/L 

mg/L 

mg/L 

mg/L 

mg/L 

The r'Nomina1 Quantitation Limit II listed for each parameter is the level 

of qusntitation normally r&ported for undiluted samples. Methods used and 

and levels reported are as required by the analytical assignment. 

October 1992 

Section: C 

Page : 6 



METALS 

Name 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllicrm 

Cadmium 

Calcium 

Chromican 

Cobalt 

Copper 

EP To% Arsenic 

EP Tox Barium 

EP fox Cadmium 

EP Tox Chromium 

EP Tox Lead 

EP Tox Mercury 

EP fox Selenium 

EP Tox Silver 

Iron 

Lead 

Magnesiun 

Manganese 

Mercury 

Nickel 

Potassiun 

Seleniun 

Silver , 

Sodium 

TCLP Arsenic 

TCLP Barium 

TCLP Cadmium 

TCLP ChromiLn 

TCLP Lead 

TCLP Mercury 

TCLP Selenium 

TCLP Silver 

Thallium 

Vanadiun 

Zinc 

EPA Region III 
Central Regional Laboratory 

Metals 
Nominal Quantitation Limits and Test Names 

Aqueous 

lest Name NPL 

AL011 200 
* 

SBOll 10 

AS011 5 

BAOll 200 

BE011 5 

CD011 5 

CA011 1.0 

CRO1.l 10 

coo11 50 

CUOll 25 

EASll 5 

EBAl'l 100 

ECDll 1 

ECRll 5 

EPBll 5 

EHGOl 0.2 

ESEll 1 

EAGll 5 

FE011 100 

PBOll 3 

M6011 0.5 

MN011 ‘ 15 

HGOOl 0.2 

WI011 40 

KOOll 1.0 

SE01 1 5 

AGO11 10 

NAOll 1.0 

5 

100 

1 

5 

5 

0.2 

1 

5 

TLOll 5 

VOOll 50 

2NOll . 20 

Unit 

ug/L 

ug/L 

ug/L 

ug/L 

W/L 

ug/L 

mg/L 

ug/L 

ug/L 

ug/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

w/L 

W/L 

mg/L 

W/L 

w/L 

W/L 

mgfL 

W/L 

w/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

w/L 

w/L 

w/L 

Solids 

Test Name NPL Unit 

AL012 

SBOl2 

AS012 

BA012 

BE012 

CD012 

CA012 

, CR012 

coo12 

CUOl2 

FE012 

PBOl2 

MG012 * 

MN012 

HGO02 

HI012 

K0012 

SE012 

AGO12 

WA012 

20 w/g 

1.0 4/g 

0.5 w/g 

20 wfg 

0.5 Wfsl 

0.5 wfg 
100 mgf Kg 

1 w/g 
5 ugfg 

2.5 w/g 

10 w/g 
0.3 w/g 

50 mgf Kg 
1.5 w/g 

0.1 w/g 

4.0 w/g 

100 mgf Kg 
0.5 w/g 

1 w/g 

100 m/Kg 

TL012 0.5 w/g 
voo12 5 w/g 

2NO12 2 w/g 

Section: c 

Page : 7 

The "Nominal Puantitation Limit I1 listed for each parameter is the level of quantitation 

normally reported for undiluted samples. These levels meet or exceed the program 

requirements for CERCLA and RCRA. Methods used and levels reported are as required by the 

analytical assignment. 

October 1992 



Central Regional Laboratory - Region III Section: C 
Volatile Organics Analysis Page : 8 

Nomirbal Quantitation Limits (NQL) 

Units: Aqueous = ug/L Non-aqueous = ug/Kg (Wet) 

Test: Water = WA45 Soil = VQA46 

1 CAS Number 

j75-71-8 

174-87-3 

p-01-4 

174-83-9 

175-00-3 

175-69-4 

175-35-4 

175-15-O 

167-64-l 

175-09-Z 

1156-60-S 

.175-34-3 

1108-05-4 

1590-20-7 

1156-59-4 

178-93-3 

174-97-5 

165-66-3 

171-55-6 

156-23-5 

1563-58-6 

171-43-2 

1107-06-2 

179-01-6 

178-87-5 

174-95-3 

175-27-4 

1110-75-8 

~10061-01-6 

1108-10-l 

1108-88-3 

~10061-01-5 

179-00-S 

1127-18-4 

1 Analyte 

I 
IDichlorcdifluoromethane 

IChtoromethane * 

IVinyl Chloride 

[Brcmomathane 

IChloroethane 

ITrichlorofLuoromethane 

Il,l-Dichloroethylene 

[Carbon Disulfide NPTC 

IAcetone . NPTC 

IMethylene Chloride 

Itrans-1,2-Dichloroethene 

Il,l-Dichtoroethane 

IVinyl Acetate NPTC 

12,2-Dichloropropane 

Icis-1,2-Dichloroethene NPTC 

12-Butanone NPTC 

IBromochloromethane NPTC 

IChloroform 

Il,l,l-Trichloroethane 

[Carbon Tetrachloride 

Il,l-Dichloro-l-propene 

IBenzene 

11,2-Dichloroethane 

jfrichloroethylene 

Il,t-Dichloropropane 

IDibromomethane NPTC 

lBromodichloromethane 

12-Chloroethylvinylether 

Itrans-1,3-Dichloropropene NPTC 

14-Methyl-2-pentanone ,.NPTC 

IToluene 

Icis-1,3-Dichloropropene 

11,1,2-Trichloroethane 

jTetrachloroethylene 

INQLI 

191 
151 
I5 I 

;:j 

):I 
I 5 I 
151 
ISI 
I5 I 
151 

;:I 
151 

;:I 

1:: 

I51 
151 

i:j 

I51 
I51 

1:; 

I 5 I 

j:; 

;:I 

i:j 

NPTC = Non-Priority Pollutant Target Compound 

Actual Puantitation Limit = (Dilution Factor) x NQL 

1 CAS Ntir I Analyte INQLl 

1142-28-9 

1591-78-6 

1124-48-l 

1106-93-4 

108-90-7 

630-20-6 

100-41-4 

108-38-3 

106-4$-3 

95-47-6 

100-42-5 

75-25-2 

98-82-8 

1108-86-I 

179-34-5 

196-18-4 

1103-65-l 

195-49-8 

1106-43-4‘ 

1108-67-8 

198-06-6 

193-63-6 

1135-98-8 

1541-n-1 

1106-46-7 

199-87-6 

195-50-I 

1104-51-8 

196-12-8 

1120-82-l 

191-20-3 

187-68-3 

187-61-6 

11,3-Dichloropropane NPTC 1 5 1 

12-H exanone NPTC 1 5, 1 

IDibromochloromethane I51 
11,2-Dibromoethane (EDB) NPTC I 5 I 

IChlorobenzene I51 
]1,1,1,2-Tetrachloroethane NPTC I 5 1 

IEthylbenzene I51 
Im-Xylene ) (m & p isomers NPTC I 5 I 

Ip-Xylene together) NPTC 1 5 1 

lo-xylene NPTC 1 5 1 

IStyrene NPTC 1 5 1 

IBromoform I51 
llsopropylbenzene NPTC 1 5 1 

IBromobenzene NPTC 1 5 1 

ll,l,2,2-Tetrachloroethane 151 
[1,2,3-Trichloropropane NPTC I 5 I 

In-Propylbenzene NPTC 1 5 1 

12-Chlorotoluene NPTC 1 5 1 

14-Chlorotoluene NPTC 1 5 1 

/1,3,5-Trimethylbenzene NPTC 1 5 I 

Itert-Butylbentene NPTC 1 5 1 

11,2,4-Trimethylbenzene NPTC I 5 I 

Isec-Butylbenzene NPTC 1 5 1 

11,3-Dichlorobenzene 151 
11,4-Dichlorobenzene I51 
Ip-Isopropyltoluene NPTC 1 5 1 

11,2-Dichlorobenrene 151 
In-Butylbenzene NPTC 1 5 1 , 

[1,2-Dibromo-3-chloropropaneNPTC1 5 I 

11,2,4-Trichlorobenzene I 5 I 
INaphthalene 151 
IHexachlorobutadiene I 5 I 
11,2,3-Trichlorobenzene NPTC I 5 I 

The ~~Ncininal Quantitation Limit" listed for each target compound is based on the Superfund CLP protocol. These have been 

E 

erified at the Central Regional Laboratory using the method detailed by Uilliam Budde, et al., "Trace Analyses for 

astewatern Environmental Science and Technology, Volume 15, No. 12, December 1981, p. 1426-1435. The Actual Quantitation 

Limits are related to the NQLs by a dilution factor. This dilution factor reflects procedural steps, e.g., sample 

I% 

ilution, which influence the quantitatiw limits. The equations used for this dilution factor are as follows: 

ilution 5mL (Ideal Sample Vol.) X (Ext D. F.) Dilution l* 5gm (Ideal Sample Wt.) X (Ext D. F.) 

Factor = ..._-.__.._-_____.______ Factor = . .._....__.-._.__-.--.--- 

k 

water) Actual Sample Vol. (mL) (nonaqueous) Actual Sample Wt. (gm) 

The "Ext. D.F.1' in these equations refers to the extract dilution factor in the case of soils and the sample dilution 

actor in the case of aqueous samples. 

October 1992 
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Central Regional Laboratory - Region III Section: c 
Pesticide and PCB Analysis Page : 9 

Nominal Quantitation Limits (NQL) - 

Units: Aqueous = ug/L Non-aqueous = mg/kg (Wet) Fish = mg/kg (Wet) NPTC = Non-Priority Pollutant Target Compound 

Test : Aqueous = PES61 Non-aqueous = PES62 Fish = PES44 

PCB61 PCB62 PCB44 

Actual Quantitation Limit = (Dilution Factor) x NPL 

1 CAS N&r I Pesticide 

j319-84-6 I alpha-BHC 

1319-85-7 I beta-BHC 

1319-86-8 I delta-BHC 

158-89-9 1 gamna-BHC 

176-44-8 I Heptachlor 

1309-00-2 I Aldrin 

11024-57-3 I Heptachlor epoxide 

1959-98-8 I Endosulfan I 

160-57-l f Dieldrin 

p-55-9 1 4,4'-DDE 

172-20-s I Endrin 

133213-65-9 I Endosulfan II 

172-54-8 1 4,4'-DDD 

11031-07-8 I Endosulfan sulfate 

150-29-3 1 4,4'-DDT 

17421-93-4 I Endrin aldehyde 

153494-70-S I Endrin ketone 

p-43-5 I Methoxychlor 

15103-71-9 I alpha-Chlordane 

15103-74-2 { gamma-Chlotdane 

157-74-9 I Chlordane 

18001-35-2 1 Toxaphene 

CD .lNQL 

I 
IO.05 
IO.05 

lo.05 

NPTC 

NPTC 

1 CAS Number I PCB 

112674-11-2 I Aroclor-1016 

11104-28-E I Aroclor-1221 

111141-16-5 I Aroclor-1232 

153469-21-9 I Aroclor-1242 

112672-29-6 I Aroclor-1248 

111097;69-1 I Aroclor-1254 

111096-82-5 I Aroclor-1260 

INQLl 

11.0; 

WI 
I’*01 
Il.Ol 
IlJl 
IlJl 
Il.Ol 

I he ltNcminal Puantitation Limit" listed for each target compound is based on the Superfund CLP protocol. The Actual 

uantitation Limits are related to the NQLs by a dilution factor. This dilution factor reflects procedural steps, 

e.g., extract dilution, which influence the quantitation limits. The equations used for this dilution factor are 

I 
s follows: 

Dilution 1 L (Ideal Sample Vol.) * Ext. * Final Ext. Vol. (ml). 

i 

acto,. = _-____________-__..-___ D-F, --------------------.--- 

water) Actual Sample Vol. (L) 10 mL (Ideal Final Vol.) 

Dilution 1 * 30 gm (Ideal Sample Wt.)) * Ext. * Final Ext. Vol. (mL) 

I 

actor e ._ -.___1_--_-..__--.------ D.F. .-_.._.___________-_____ 

non- 30 Actual Sample Wt. (gm) D.F. 10 mL (Ideal Final Vol.) 

aqueous) 

4 

0 
ilution 1 * (409 (Ideal Sample Weight)) * Ext * Final Ext. Vol. (mL) 

actor = -- _-_-___--__------_--______ D.F. _------------.---------- 

(Fish) 30 

I 

Actual Sample Weight (gm) 10 mL (Ideal Final Vol.) 

he "Ext. D.F." in these equations refers to the Extract Dilution Factor. The l/30 value, included in the 

equation for the non-aqueous samples, is the conversion factor between soil and water NQLs as estimated by 

I 

he EPA Superfund program (one significant figure). 

Rev. 2.0 (6/17/92) 

. . 
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Central Regional Laboratory - Region III Section: C 
Pesticide and PCB Analysis Page : 10 

Nominal Quantitation Limits (NQL) 

Units: Oil = mg/kg Wipe = ug/wipe 

Test: Oil = PCB43 Wipe = PCB45 

Actual Quantikation Limit = (Dilution Factor) x NQL 

1 CAS I 
1 NLBnber I PCB 

I I 
112674-11-21 Aroclor-1016 

11104-28-2 I Aroclor-1221 

111141-16-51 Aroclor-1232 

153469-21-91 Aroclor-1242 

112672-29-61 Aroclor-1248 

~11097-69-1~ Aroclor-1254 

111096-82-51 Aroclor-1260 

I I 
Il*Ol 
l2*Ol 

I Il-Ol 
Il.01 
I’*01 
Il.Ol 
I’-01 

llNcminal Quantitation Limit" listed for each target compound is based on the Superfund CLP protocol. The 

ual Quantitation Limits are related to the NQLs'by a dilution factor. This dilution factor reflects 

.ocedural steps, e.g., extract dilution, which influence the quantitation limits. The equations used for 

I 
s dilution factor are as follows: 

ilution 1 g (Ideal Sample Weight) i Ext. * Final Ext. Vol. (mL) 

I 

t0.r q -.------_---------I-I____ D-F. ----.--------------_-..- 

1) Actual Sample Weight (g) 10 mL (Ideal Final Vol.) 
. 

ution 1 wipe (Ideal Sarrple Number) * Ext. * Final Extract Vol. (mL) 

tor = --__________._I__-_-_l_____l D.F. -I----______-----_-_____ 

wipe) Actual Nunber of Uipes 10 mL (Ideal Final Vol.) 

n E: All wipes received in one container will be extracted together. 

"Ext. D.F." in these equations refers to the Extract Dilution Factor. 

Rev. 2.0 (6/17/92) 



Central Regional Laboratory - Region III Section: C 
Extractable Organics Analysis Page : 11 

Nominal Quantitation Limits (NQL) 

Units: Aqueous = ug/L Non-aqueous = mg/Kg (Wet) NPTC = Non-Priority Pollutant Target Compound 

Test : Aqueous = EXT31 Non-aqueous = EXT32 (1) = Cannot be separated from diphenylamine 

Actual Quantitation Limit = (Dilution Factor) x NQL 

162-75-P 
~108-95-2 

162-53-U 

1111-44-4 

195-57-a 

i541-73-l 

1106-46-7 

1100-51-6 

195-50-l 

195-48-7 

iIDa-60-l 

1106-44-5 

1621-64-7 

167-72-l 

198-95-3 
178-59-l 

p8-75-5 

1105-67-9 

165-85-O 

1111-91-I 

1120-83-2 
1120-82-P 

191-20-3 

1106-47-a 

187-68-3 

159-50-7 

191-57-6 

177-47-4 

188-06-2 

195-95-4 

191-58-7 

188-74-4 

1131-11-3 

1208-96-8 

( Analyte 

1 N-Hitrosodimethylamine *' 

IPhenol 

IAniline NPTC 

Ibis(2-Chloroethyl)Ether 

12-Chlorophenol 

11,3-Dichlorobenzene 

Il,4-Dichlorobentene 

IBenzyl Alcohol + NPTC 

Il,2-Dichlorobenzene 

/2-Methylphenol NPTC 

Ibis(2-chloroisopropyl)Ether 

14-Methylphenol NPTC 

IN-Nitroso-di-n-Propylamine 

IHexachloroethane 

INitrobenzene 

llsophorone 

(2-Nitrophenol 

12,4-Dimethylphenol 

IBenzoic Acid NPTC 

jbis(2Chloroethoxy)Methane 

12,4-Dichlorophenol 

Il,2,4-Trichlorobenzene 

INaphthalene 

14-Chloroaniline NPTC 

IHexachlorobutadiene 

14-Chloro-3-Methylphenol 

12-Methylnaphthalene NPTC 

IHexachlorocyclopentadiene 

12,4,6-Trichlorophenol 

12,4,5-Trichlorophenol NPTC 

12-Chloronaphthalene 

12-Nitroaniline NPTC 

IDimethylphthalate 

IAcenaphthylene 

INQLI 

/IO 1 
I’0 I 
IlO I 

1:: 1 
IlO I 
110 I 
IlO I 
1’0 I 
1’0 I 
I’0 I 
I’0 I 
110 I 
IlO I 
110 I 
IlO I 
IlO I 
I’0 I 
150 I 
1’0 I 
1’0 I 
110 I 
IlO I 
1’0 I 
IlO I 
IlO I 
IlO I 
IlO I 
I’0 I 
I50 I 
IlO I 
150 I 
IlO I 
110 I 

ICAS Number-1 Analyte 

I I 
199-09-2 j3-Nitroaniline NPTC 

183-32-9 IAcenaphthene 

151-28-5 12,4-Dinitrophenol 

IlOO-02-7 14-Nitrophenol 

1132-64-9 IDibenzofuran NPTC 

1606-20-2 I2,6-Dinitrotoluene 

1121-14-2 12,4-Dinitrotoluene 

184-66-2 IDiethylphthalate 

17005-72-3 14-Chlorophenylphenytether 

186-73-7 IFluorene 

/loo-01-6 14-Nitroaniline NPTC 

186-30-6 IN-Nitroscdiphenylamine(1) 

1534-52-l 14,6-Dinitro-2-Methylphenol 

1101-55-3 14.Bromophenylphenylether 

1118-74-I IHexachlorobenzene' 

187-86-5 '[Pentachlorophenol 

f85-01-8 IPhenanthrene 

1120-12-7 [Anthracene 

184-74-2 IDi-n-Butylphthalate 

1206-44-o IFluoranthene 

192-87-5 ' IBenzidine 

1129-00-O 'IPyrene 

185-68-7 l8utylbenzytphthalate 

191-94-l 13,3'-Dichlorobenzidine 

156-55-3 IBenzo(a)Anthracene 

1117-81-7 Ibis(2-Ethylhexyl)Phthalate 

1218-01-9 IChrysene 

1117-84-O IDi-n-Octylphthalate 

1205-99-2 IBenzo(b)F,luoranthene 

1207-08-9 iBenzo(k)Fluoranthene 

150-32-a IBenzo(a)Pyrene 

1193-39-5 IIndeno(l,2,3-cd)Pyrene 

153-70-3 IDibenzo(a,h)Anthracene 

1191-24-2 /Eenzo(g,h,i)Perylene 

INQL~ 

;50 ) 

I’0 I 
150 I 
150 I 

IlO I 
IlO I 
110 I 
IlO I 
I’0 I 
IlO I 
150 I 
110 I 
150 I 
IlO I 
IlO I 
I50 I 
110 I 
I’0 I 
I’0 I 
I’0 I 
150 I 

110 I 
I’0 I 
120 I 
110 I 
IlO I 
IlO I 
IlO I 
I’0 I 
IlO I 
IlO I 
I’0 I 
I’0 I 
IlO I 

I he "Nominal Quantitation Limit" listed for each target compound is based on the Superfund CLP protocol. These have been verified at 

he Central Regional Laboratory using the method detailed by Uilliam Budde, et al., "Trace Analyses for Uasteuater11 Environmental 

Science and Technology, Volume 15, No. 12, December 1981, p. 1426-1435. The Actual Puantitation Limits are related to the NQLs by a 

d 

ilution factor. This dilution factor raflects procedural steps, e.g., extract dilution, uhich influence the quantitation limits. 

'he equations used for this dilution factor are as follows: 

Dilution 1 L (Ideal Sample Vol.) * Ext. * Final Ext. Vol. (mL) D. F. = 1 * (30 gm (Ideal Sample Wt.) * Ext. * Final Ext. Vol. (mL) 
actor = ________.-----------__I 0-F. -._________.__.._-_____ (non. -_______----...-_._-______I__ D-F. -..I-____---________.- 

water) Actual Sample Vol. (L) 1 mL (Ideal Final Vol.) aqueous) 30 * Actual Sample Wt. (gm) 1 mL (Ideal Final Vol) 

I 
he "Ext. D.F." in these equations refer to the Extract Dilution Factor. The l/30 value, included in the equation for the non-aqueous 

arrples, is the conversion factor between soil and water NQLs as estimated by the EPA Superfund program (one significant figure), 

I 
. October 1992 



A = Quality Control value is outside acceptance limits. 

B = 

C = 

D = 

E = 

I = 

J = 

K = 

L = 

Not detected substantially above (10 times) the level reported in the laboratory or field blanks (includes field, 

trip, rinsate, and equipment blanks). 

See report narrative for analyst's observations concerning this result. 

e 
Sample and duplicate value below quantitation limit. Quantitation limit reported. 

Value exceeds a theoretically equivalent or greater value (e.g. dissolved > total, orthophosphate > total 

phosphorus). However, the difference is within the expected precision of the analytical techniques and is 

not statistically significant. 

An interference exists uhqich masks true response. See report narrative for explanation. 

Analyte present. Reported value is estimated; concentration is below the level for accurate quantitation. 

Analyte present. Reported value may be biased high. Actual value is expected to be lower. 

Analyte present. Reported value may be biased low. Actual value is expected to be higher. 

Section: D 
Page : 12 

REGION III 
CENTRAL REGIONAL LABORATORY 

QUALIFIER CODES 

USA= Method of Standard Additions 

N = Presumptive evidence indicates the presence of compound. Special methods and/or method modifications may be 

needed to confirm its presence or absence in future sampling efforts. 

HA = Analysis uas not requested. 

Q = No analytical results. See report narrative for explanation. 

R = Unreliable results, Analyte may or may not be present in the sample. Supporting data is necessary to confirm results. 

RPD= Results for method duplicates are expressed as the mean and the relative percent difference. . 

T = Tentatively identified compound. Identified as a result of a library search using the EPA/NIH Mass Spectral Library. 

Authentic standards were not available to properly identify and quantitate the compound. The reported concentration is 

an estimate. 

TD = Spike recovery too dilute for accurate quantitation. 

UJ = Not detected. Quantitation limit is estimated. 

UL = Not detected. Quantitation limit is probably higher. 

< = Sample value below quantit%ion limit. Quantitation limit reported. 

5 q Reported value is estimated. Sample analyzed in duplicate, one value is equal to or above the quantitation limit 

and one below. Average of quantitation limit and detected value reported. 

Numbers in parentheses are analytical (post-digestion) spike recoveries. 

Nurbers in brackets are matrix tpre-digestion1 spike recoveries. 

(PCCQDES August 1993) Environmental Services Division 
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PCB/PESTICIDE ANALYSIS BY GC 

Analyst: 

Timothy M. Casey 
Chemist/Lockheed 

Method: 
l 

The samples from Yorktown Naval Weapons were analyzed by capillary column gas 
chromatography for polychlorinated biphenyls and organochlorine pesticides 
listed on the priority pollutants compound list. The samples were collected on 
May 31, 1994. The extractions of the samples were performed on June 8, 1994. 
Approximately 30 gram portions of each soil sample were weighed, and the soil 
extracted by sonication in a 1:l mixture of methylene chloride and acetone. 
Each extract was subsequently reduced to LO mL in hexane using Kuderna-Danish 
flasks, All extractions and analyses were performed according to SOP R3- 
QA207.0. This SOP is a consolidated method derived from the Superfund CLP 
Statement of Work.' 

Analysis of all sample extracts began on June 27, 1994 and continued until 
June 30, 1994. All sample extracts were analyzed on a Hewlett-Packard 5890 gas 
chromatograph (GC) equipped with an automatic injector and dual electron 
capture detectors (ECDs). All'samples, standards, and laboratory ,control 
solutions were run on dual columns connected by an injector port tee. The 
fused silica capillary column connected to the front ECD was a J&W Scientific 
DB-608 (30 m., 0.53 mm ID). The fused silica capillary column connected to the 
rear ECD was a J&W.Scientific DB-1701 (30 m., 0,53 mm ID). Data were obtained 
from these analyses using,the Millennium data acquisition and processing 
software. Since both the front and rear columns were fully calibrated during 
analyses, the lower of the results from the two columns was used for 
reporting. 

Identification of organochlorine pesticides was accomplished by comparing 
retention times of known pesticides with the peaks observed in the sample 
extract chromatograms. A retention time window of 1% of the retention time of 
the standard chromatogram was used for identification of target compounds. 
Identification of PCBs was accomplished by matching the profile of known PCBs 
with patterns exhibited in the target sample chromatograms. Quantitation of 
multi-responding compounds was based on the average of several calibrated 
peaks. The quantitation of all surrogate compounds and target analytes was 
based on a five-point linear regression where the correlation coefficient is 
greater than 0.995 for pesticides, and on a three-point linear regression 
where the correlation coefficient is greater than 0.995 for PCBs. 

The NQLs (nominal quantitation limits) are the quantitation limits that have 
been determined for each compound analyzed by this method. The actual 
quantitation limit is the NQL multiplied by an NQL factor specific for each 
sample. The NQL factors for each sample are listed later in the report. 

All soil results are reported on a WET WEIGHT basis. 

. . 
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Quality Control: 

The two fused silica capillary columns of the HP5890 Gas Chromatograph were 
calibrated with five levels of the certified pesticide standards. A breakdown 
check standard and a mid-level check standard were analyzed concurrent with 
sample analyses, To monitor instrument stability, each sample sequence was 
interspersed with mid-level check standards and ended with a mid-level check 
standard. If initial and/or continuing calibration check criteria are not 
satisfied for a particular analyte on one column, quantitation of that analyte 
will be performed using the other column (assuming valid linearity). If 
linearity cannot be achieved on either column, the problem will be addressed, 
and a new curve will be generated. 

A representative standard or a three-point calibration for each Toxaphene and 
each PCB was analyzed at the beginning of the analytical sequence for pattern 
recognition or quantitation. The injectidn volume was 3 UL for the standards, 
samples, and quality control solutions. An automatic sampler (HP 76738) was 
used for injection. 

Continuing calibration criteria were monitored for target pesticides. The 
check standards analyzed at lo:37 on June 30, 1994, did not meet acceptance 
criteria for 4,4'-DDT and methoxychlor. The samples were initially analyzed at 
a dilution following florisil cleanup. The standard subsequent to the target 
samples indicated that column contamination had occurred which lowered the 
response of 4,4'-DDT and methoxychlor. The samples were reanalyzed without 
cleanup yielding the same response suppression effect. The compound 
suppression was deemed to be a matrix related effect, Additional cleanup or 
dilutions would not contribute to the results obtained and it was deemed 
appropriate to report 4,4'-DDT and methoxychlor results as estimated only, All 
results for these compounds have been flagged "J". 

Surrogates tetrachloro-meta-xylene (TMX) and decachlorobiphenyl (DCBP) were -. _ 
added to all target samples and quality control samples. With each sample set, 
a laboratory blank and matrix spikes (in duplicate) are analyzed. An in-house 
performance audit is analyzed 'at least quarterly to assure satisfactory method 
performance. Recoveries and duplicate results are monitored to demonstrate 
acceptable system performance. 

All of the ten (10) sample surrogate recoveries were within the 60% - 150% 
advisory windows. 

All recoveries for all spiked compounds except dieldrin were within advisory 
limits. The sample utilized for the matrix spike and duplicate contained 
dieldrin at significant concentration. The variability in the dieldrin 
concentration has been attributed to non-homogeneity in the sample matrix. The 
dieldrin results should be regarded as estimated only. The sample results for 
dieldrin have been flagged "J". The quality control results for dieldrin have 
been flagged "A". 

Several soil samples required sample extract dilution due to target analyte 
concentrations outside the calibrated range of the detector. 
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Section E 
PAGE 15 

Several samples were observed to contain target analytes. Confirmation was 
performed using a column of differing selectivity. 

Sample 940602-05 was observed to contain Aroclor 1254 and Aroclor 1260. The 
presence of these multiresponding compounds has resulted in the identification 
of pesticides which have been attributed to PCB peaks eluting within pesticide 
retention time windows. The results for these compounds have been flagged "C". 

l 

. . 
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SURROGATE RECOVERY LIMITS 

COMPOUND PERCENT RECOVERY 

Tetrachloro-meta-xylene 60-150 
Decachlorobiphenyl 60-150 

* BLANK SPIKE RESULTS 

SAMPLE: LFM 06/08 

COMPOUND TRUE VALUE PERCENT RECOVERY OC LIMITS 
(mn/Ker) LFM %REC 

' Gamma-BHC 0.0133 ' 84 46-127 
Heptachlor 0.0133 94 35-130 
Aldrin 0.0133 82 34-132 
Dieldrin 0.0267 86 31-134 
Endrin 0.0267 93 42-139 
4,4'-DDT 0.0267, 94 23-134 

MATRIX SPiKE RESULTS 

SAMPLE: 94060202 

COMPOUND ' TRUE VALUE PERCENT RECOVERY QC LIMITS 
(ma/Ka) LFl LF2 RPD %REC RPD 

Gamma-BHC 
Heptachlor 
Aldrin 
Dieldrin 
Endrin ' 
4,4'-DDT 

0.0133 88 84 5 46-127 50 
0.0133 100 98 2 35-130 31 
0.0133 88 85 4 34-132 43 
0.0267 5A A A 31-134 38 

. 0.0267 108 102 6 42-139 45 
0.0267 83 J 60 J 31 23-134 50 

SAMPLE WEIGHTS AND NOL FACTORS 

SAMPLE WEIGHT NOL FACTOR 

94060201 30.0 g 1.00 - 
94060202 30.0 g 1.00 
94060203 30.0 g 10.00 
94060204 30.0 g 1.00 
94060205 l 30.0 g 10.00 

NQL FACTOR - 30 P(Idea1 Sample Wt.) * Ext.* Final Ext. Vol. (mL) (Soil) 
Actual Sample Wt. (g) D.F. 10 mL (Ideal Final Vol) 

Additional Quality Control Results will be provided upon request. 
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Analvst: 

VOA ANALYSIS BY GC/MS 

Sue Raupuk 
Chemist/Lockheed 

TID #: 03940615 

Method: 

0 

One (1) aqueous sample and five (5) soil samples from Yorktown Naval Weapons 
were analyzed for the presence of volatile organic compounds amenable to purge 
and trap and identifiable by mass spectrometry. 
31, 1994 and analyzed on June 6, 

Samples were collected on May 
1994 following SOP #R3-QA210.0. This SOP is 

derived from the Superfund Contract Labopatory Program Statement of Work and 
from RCRA methodology (SW-846). Instrumentation utilized consisted of a purge 
and trap apparatus (Tekmar ALS 2016/LSC 2000) interfaced to a gas 
chromatograph/mass spectrometer (HP 5890/HP 5970) equipped with a fused silica 
capillary column (VOCOL 105m x 0.53mm ID x 3.0~1 film thickness). 
Concentrations of compounds were determined using the relative response of 
authentic standards to the closest internal standard. Only detected results 
are reported. Sample target compound values less than the quantitation limit 
were labeled with a "J". This indicates that the mass spectrum obtained for 
the sample met the identification criteria, yet the quantity present was below 
the level for which the instrument accurately quantitates. All results 
qualified with a "J" are estimated quantities. The NQLs (nominal quantitation 
limits) are the quantitation limits that have.been determined for each 
compound analyzed by this method. The actual quantitation limit is the NQL* 
multiplied by a NQL factor specific for each sample. The NQL factor for all 

,samples is one (1). The NQL for all compounds was 5 ppb. 

Soil sample results were uncorrected for % dry weight and reported on a WET 
weight basis. 

The samples were also examined for the presence of compounds in addition to 
those on the Target Compound list. Authentic standards were not available to 
verify these tentatively identified compounds (TIC) results. Tentative 
identification of these compounds was made on the comparison of sample spectra 
to the EPA/NBS54K Mass Spectral Library. Concentrations for these compounds 
were estimated based on the response of the closest internal standard and the 
assumption that the instrument response for a given tentative compound was the 
same as the instrument response for the internal standards. These 
identifications have been reported as tentative identifications with the 
associated quantitation values. reported as estimated concentrations and 
qualified with a "T". 

e 

Quality Control: 

Before acquisition of any sample data, the mass spectrometer is calibrated 
using FC43. The calibration is verified by obtaining the spectrum of a known 
compound (BFB). All mass assignments and relative abundances are found to be 
in acceptable ranges or the instrument is adjusted until an acceptable 



1 . 

I 

I 
1 
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spectrum of the known is obtained. All samples and related Q.C. were analyzed 
within the twelve hour BFB time criteria. 

Immediately before analysis, each sample is spiked with internal standards 
obtained from Supelco, Inc. All quantitations or estimates of concentrations 
are made in comparison to the internal standard nearest to the compound of 
interest. 

The initial calibration consisted of a six-point calibration curve (5, 10, 20, 
50, 100 and 200 ug/L stahdards). Five (5) milliliters of aqueous sample and 
five (5) grams of soil sample for the heated method were purged. The daily 
calibration check standard was analyzed at a concentration of 50.0 ppb. 

For each day of sample analysis, a method blank (lab reagent blank - LRB) was 
prepared and examined for laboratory introduced contamination. All compounds 
which were found in.both a LRB and/or trip blank and a sample were qualified 
"Br' if the concentration of the compound "in the sample was less than ten times 
(<10X) the compound's concentration in the blank. 

The percent relative standard deviation (%RSD) for all compounds in the 
initial calibration of the instrument on June 2, 1994 for the heated method 
was below thirty (30) percent. The percent difference (%D) for all compounds 
in the continuing calibration standard on June 6, 1994 for the heated method 
was below twenty-five (25) percent when comparing the daily calibration 
standard to the initial calibration curve. These compounds are qualified "Jr', 
estimated, for the positive results and "UJ", undetected estimated, for non- 
detected results in the affected samples. 

The samples were spiked with a mixture of surrogate compounds prior to 
analysis. Recovery for each was determined to check for matrix interferences, 
The target limits are those established by the CLP. All surrogate recoveries 
were within acceptable recovery limits. 

Two (2) aliquots of soil sample 940602-01 were spiked with 5 ul of the matrix 
spike mix containing all spike compounds at a concentration of 50 ppb. The 
recovery for each compound was determined to check for matrix effect. 
Recoveries have been corrected for target compounds present in the sample. 
The target limits are those established by the CLP. All MS/MSD recoveries and 
RPDs were within CLP target limits. 

An internal laboratory control sample (LCS) was analyzed with this sample set 
and all surrogate and compound recoveries were within the Region III CRL Q.C. 
Limits. 

l 
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VOLATILE ORGANIC QUALITY CONTROL RESULTS 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

u 
SAMPLE: 940602-01 

l 

PERCENT RECOVERY 
QC RPD 

COMPOUND MS MSD LIMITS RPD LIMITS 
l,l-Dichloroethene 81 80 59-172 1 22 
Trichloroethene 96 95 62-137 1 24 
Benzene 109 106 66-142 3 21 
Toluene 107 105 59-139 2 21 
Chlorobenzene 109 102 60-133 7 21 

RPD - RELATIVE PERCENT 

IREPLICATE l-REPLICATE 

DIFFERENCE: 

21/MEAN OF REPLICATE 1 AND 2 x 100 

SURROGATE RECOVERY LIMITS 

WATER SOIL 

COMPOUND PERCENT RECOVERY. PERCENT RECOVERY 
D4-1,2-Dichloroethane 76-114 70-121 

. Fluorobenzene 80-120 80-120 
D8-Toluene 88-110 81-117 
Bromofluorobenzene 86-115 74-121 

TENTATIVELY IDENTIFIED COMPOUNDS 

Site: Yorktown Naval Weapons 
Program: Superfund Federal Facility 

SAMPLE NO. CAS # TIC NAME SCAN CONC. (uz/Kgl 

940602-01 None Detected 

SAMPLE NO. CAS # . TIC NAME SCAN CONC , CU!Z/K!Z~ 

940602-02 None Detected 

SAMPLE NO. CAS # TIC NAME SCAN CONC. tug/Kg) 

940602 -03 None Detected 
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SAMPLE NO, CAS # TIC NAME SCAN CONC. (uP/KB) 

940602 -04 ****** Unknown, m/z = 51 132 9T 

SAMPLE NO. CAS # TIC NAME SCAN GONG. lw/K& 

940602 -05 None Detected 

SAMPLE NO. CAS # l TIC NAME SCAN CONC. (w/L) 

940602-06 None Detected 
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GC/MS EXTRACTABLE ANALYSIS 

Analyst: 

Hoang Nguyen 
Chemist/Lockheed 

TID #: 03940616 

Method : 

The five (5) soil samples from the Yorktown Naval Weapons site were analyzed for 
the presence of organic compounds listedas extractable Priority Pollutants and 
CLP Hazardous Substances List Compounds. The samples were collected on May 31, 
1994. The soil samples were extracted by the sonicationmethod on June 03, 1994. 
These samples were analyzed on June 08, 
QA211.0. 

09 and 14, 1994 following SOP# R3- 
This SOP is a consolidated method derived from the Superfund Contract 

Laboratory Program Statement of Work and from RCRA methodology (SW-846). 
Instrumentation utilized consisted of a Hewlett Packard (HP) 5970 MSD coupled to 
a HP 5890 Series II gas chromatograph equipped with an HP-7673A auto-sampler and 
SPB-5 30 meter capillary column. Concentrations of compounds were determined 
using the relative 'response of authentic standards to the closest internal 
standard. The soil concentration results are reported on a wet weight basis. 
These values have been reported in the RLIMS Final Report. 
for which results are reported were detected, 

Only those compounds 
Sample target compoundvalues less 

than the quantitation limit were labeled with'a "J". This indicates that the 
mass spectra obtained for the sample met the identification criteria, yet the 
quantity present was below the level for which the instrument accurately 

,quantitates. These results, qualifiedwith a "J", shouldbe considered estimated 
quantities. The NQL (nominal quantitation limit) listed on the Extractable 
Organic Analysis NQL sheet is the quantitation limit that has been determined for 
this method. The actual quantitation limit for a sample reflects the NQL as well 
as the NQL factor specific for each sample, All samples were analyzed at an NQL 
factor of 1. 

The samples were also examined for the presence of compounds in addition to those 
on the Target Compound list. Authentic standards were not available to verify 
these tentatively identified compound (TIC) results. Tentative identification 
of these compounds was made by the comparison of sample spectra to the EPA/NBS54K 
Mass Spectral Library. Concentrations for these compounds were estimated based 
on the response of the closest internal standard and the assumption that the 
instrument response for a given tentative compound was the same as the instrument 
response for the internal standards. These identifications have been reported 
as tentative identif/cations with the associated quantitation values reported as 
estimated concentrations and qualified with a "T". The TICS in all sample 
extracts have been corrected for any blank contamination. 
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Quality Control: 

Before acquisition of any sample data, the mass spectrometer is calibrated using 
FC43. The calibration is verified by obtaining the spectrum of a known compound 
(DFTPP). All mass assignments and relative abundances are found to be in 
acceptable.ranges or the instrument is adjusted until an acceptable spectrum of 
the known is obtained. 

Immediately before analysis, each sample is spiked with an internal standard mix 
from Supelco, Inc. containing D4-1,4-dichlorobenzene, D8 -naphthalene, 
DlO-acenaphthene, DlO-phenanthrene, D12 -chrysene and D12-perylene. All 
quantitations or estimates of concentration are made in comparison to the 
internal standard nearest to the compound,of interest. 

Quantitation was based on the 50 ng/ul standard, and the initial calibration 
consisted of a five (5) point calibration d 10, 20, 50, 80 and 100 ng/ul) except 
for benzoic acid and 2,4-dinitrophenol analyzed on June 08, 1994 which consisted 
of a four point calibration (20, 50, 80 and 100 ng/ul). The percent relative 
standard deviation (%RSD) for all compounds except for benzoic acid and 2,4- 
dinitrophenol in the initial calibration of the instrument on June 08, 1994 was 
below thirty (30) percent. The $RSD for all compounds except for benzoic acid 
in the initial calibration of the instrument on June 09, 1994 was below thirty 
(30) percent. The %RSD for all compounds in the initial calibration of the 
instrument on June 10, 1994 was below thirty (30) percent. The percent 
difference (%D) for all compounds in the continuing calibration check standard 
on June 08 and 09, 1994 was below twenty-five (25) percent when comparing the 
daily calibration standard to the initial calibration curve. The %D for all 
compounds in the continuing calibration check standard onJune 14, 1994 was below 
twenty-five (25) percent except for benzoic &id when comparing the daily 
calibration standard to the initial calibratio'n curve. These compounds are 
qualified "J", estimated, for the positive results and "UJ", undetected 
estimated, for non-detected results in the affected samples. 

The "Nominal Quantitation Limit" (NQL) listed for each target compound is based 
on the Superfund CLP protocol. These have been verified at the Central Regional 
Laboratory using the method detailed by William Budde, et al., "Trace Analyses 
for Wastewater" Environmental Science &Technolo~v, Volume 15, No. 12, December 
1981, p. 1426-1435. As indicated on the Target Compound Data Sheet, the Actual 
Quantitation Limits are related to the NQLs by a factor. This factor reflects 
procedural steps, e.g., extract dilution, which influence the quantitation 
limits. The equations used for this factor are as follows: _ 

Factor - 11 L(Idea1 Sample VOL.)l* Ext. * Final Ext. Vol. (mL) 
(wate'r) Actual Sample Vol.(L) D.F. 1 mL (Ideal Final Vol.) 

Factor = 1 *(30n (Ideal sample Wt.))*Ext.*Final Ext. Vol. (mL) 
(non- 30 Actual Sample Wt.(gm) D.F. 1 mL(Idea1 Final Vol.) 
aqueous). 

The "Ext.D.F." in these equations refers to the Extract Dilution Factor. The 
l/30 value, included in the equation for the non-aqueous samples, is the 
conversion factor between soil and water NQLs as estimated by the EPA Superfund 
program (one significant figure). 
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Quality Control:(cont'd) 

For each group of samples extracted, a method blank is prepared and examined for 
laboratory introduced contamination. Only target compounds in the samples with 
values less than or equal to ten times (<lo) the method blank, field blank, 
rinsate blank and/or equipment blank are reported with a "E" qualifier. 

The samples were spiked with a mixture of six surrogate compounds prior to 
extraction. Recovery fo+ each was determined to check for matrix effect, All 
surrogate recoveries were within Q.C. limits. The target limits are those 
established for the CLP. 

Two (2) aliquots of sample 940602-01 were spiked with a priority pollutant 
cocktail mix containing twelve compounds at 100 ng/uL for acid and 50 ng/uL for 
base/neutral (in the extract) and carried through the extraction and GC/MS. All 
matrix spike recoveries and all %RPDs were,within acceptable limits. Recoveries 
have been corrected for target compounds -present in the sample. 

SOIL SURROG-4TE RECOVERY LIMITS 

COMPOUND PERCENT RECOVERY 
2-FLUOROPHENOL 25-121 
D5-,PHENOL 24-113 
DS-NITROBENZENE 23-120 
2-FLUORO-l,l'-BIPHENYL 30-115 
2,4,6-TRIBROMOPHENOL 19-122 
D14-TERPHENYL 18-137 

SOIL MATRIX SPIKE RECOVERY 

SAMPLE: 940602-01 
COMPOUND % RECOVERY LIMIT % 

MS MSD REC. 

PHENOL 55 52 26 - 90 5 35 
2-CHLOROPHENOL 61 60 25 --lo2 2 50 
1,4-DICHLOROBENZENE 71 69 28 -104 3 27 
N-NITROSO-di-n-PROPYLAMINE 67 67 41 -126 0 38 
1,2,4-TRICHLOROBENZENE 79 74 38 -107 6 23 
4-CHLORO-3-METHYLPHENOL 67 63 26 -103 7 33 
ACENAPHTHENE 81 75 31 -137 7 19 
4-NITROPHENOL 71 61 " 11 -114 15 50 
2,4-DINITROTOLUENE 75 71 28 - 89 6 47 
PENTACHLOROPHENOL 36 40 17 -109 10 47 
DIBUTYLPHTHALATE o 85 80 29 -135 6 40 
PYRENE 83 86 35 -142 3 36 

RPD - /Replicate 1 - Replicate 21 X 100 

Mean of Replicate 1 and 2 

A- Quality control value is outside acceptance limits 

. . 

RPD RPD 
LIMIT 
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TENTATIVELY IDENTIFIED COMPOUNDS 

I 

Site: Yorktown Naval Weapons 
Program: Superfund-Federal Facilities 
UNITS: mg/Kg 
SAMPLE NO. GAS # TIC NAME 
940602-01 ****** Unknown m/z - 43 

RT CONC 
9.74 0.3 T 

****** &known m)z = 43 25.69 0.5 T 
*-k-k*** Unknown m/z = 43 26.30 2T 
****** Unknown m/z - 193 30.86 0.3 T 
****** Unknown alkane m/z - 57 31.46 0.5 T 
****** Unknown alkane m/z - 57 33.39 0.3 T 

UNITS: mg/Kg 
SAMPLE NO, CAS # TIC NAME u RT CONC 
940602-02 ****** Unknown m/z - 43 9.75 0.3 T 

****** 
****** 
****** 
****** 
****** 
****** 
****** 
****St* 

Unknown m)z = 57 '30.02 
Unknown m/z = 69 31.01 
Unknown alkane m/z - 57 31.46 
Unknown m/z - 43 32.80 
Unknown alkane m/z - 57 33.38 
Unknown m/z = 143 34.00 
Unknown m/z = 239 35.87 
Unknown m/z = 41 37.62 

0.5 T 
0.3 T 

1T 
0.3 T 
0.3 T 
0.3 T 

1T 
0.9 T 

UNITS: mg/Kg 
SAHPLE NO. GAS f: TIC NAME 
940602-03 ****** Unknown m/z = 43 

****** Unknown m/z = 109 
****** Unknown m/z = 69 
****** Unknown alkane m/z - 57 
****** Unknown alkane m/z = 57 
****** Unknown m/z - 83 9 ****** Unknown m/z - 43 
****** Unknown m/z EQ 57 
**.k*** Unknown m/z - 43 

RT CONC 
9.76 0..3 T 

29.64 0.3 T 
31.02 0.3 T 
31.45 1T 
33.37 1T 
33.49 1T 
35.87 0.5 T 
36.03 0.4 T 
37.52 0.7 T 

UNITS: mg/Kg 
SAMPLE NO, CAS # TIC NAME RT CONC 
940602-04 St***** Unknown m/z - 131 28.31 0.3 T 

****** Unknown alkane m/z - 57 30.00 0.4 T 
****** Unknown alkane m/z = 57 31.44 0.6 T 
Jr***** Unknown m/z = 43 32.80 0.2 T 
****** Unknown alkane m/z = 57 33.36 0.2 T 
****** Unknown = 43 35.26 0.2 T 0 m/z 

UNITS: mg/Kg 
SAMPLE NO. CAS # TIC NAME RT CONC 
940602-05 ****Jr* Unknown m/z = 43 9.74 0.3 T 

****** Unknown alkane m/z = 57 31.44 0.3 T 
****** Unknown alkane m/z - 57 33.34 0.3 T 

. . 
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METALS DETERMINATIONS 

Analysts: 

R.T. McClain M.T. Wilkerson J.L. Molnar M.J. Chang 
Lockheed Chemist Lockheed Chemist Lockheed Chemist Lockheed Chemist 

Methods:. 
l 

Samples 940602-Ol through 940602-05 fromYorktownNava1 Weapons were prepared for 
analysis by acid digestion and analyzedby furnace atomic absorption spectroscopy 
and inductively coupled plasma optical emission spectrometry. The results are 
presented in the attached table. The following are the digestion and analytical 
techniques and methods employed: 

Digestion Methods 
u 

. 

(1) 

(2) 

Method from CLP SOW 9/91 revision, p. D-5, A.l. for Furnace AU (excluding 
antimony) 
Method from CLP SOW 9/91 revision, p. D-5, A.2. for ICP-AES, Flame AAS, 
and antimony by Furnace AAS 
Method 3050, excluding HCl for furnace AAS (excluding antimony) (solid 
samples) (1) 
Method 3050, for ICP-AES, Flame AAS, and antimony by Furnace AAS (solid 
samples) (1) 

Analytical Methods 

EPA Method 204.2 and Internal SOP R3-QA132, antimony by Furnace AAS (2) 
EPA Method 206.2 and Internal SOP R3-QA132, arsenic by Furnace AAS (2) 
EPA Method 239.2 and Internal SOP R3-QA132, lead by Furnace AAS (2) 
EPA Method 270.2 and Internal SOP R3-QA132, selenium by Furnace AAS (2) 
EPA Method 279.2 and Internal SOP R3-QA132, thallium by Furnace AAS (2) 
EPA Method 200.7 and Internal SOP R3-QA132, remaining elements by ICP-AES 
(2) 

SW-846, 2nd Edition, Test Methods for Evaluating Solid Waste Physical 
/Chemical Methods 
1979/83 EPA Manual of Methods for Chemical Analysis of Water and Wastes 

Results for solid samples are reported in ug/g (ppm) DRY weight at 60 degrees 
centigrade. This, Percent Dry Weight test, pertains only to metals results. The 
drying temperature of 60 Qegrees centigrade is selected to retain volatile 
elements. The Percent Dry Weight (60°C) is reported to allow for conversion to 
wet weight. 

! - 
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Quality Control: 

Samples analyzed in duplicate (method duplicates) are reported as the Mean and 
the Relative Percent Difference (RPD) of the two analytical values. The RPD is 
calculated by the following formula: 

J(Duplicate 1 - Duplicate 2)L x 100% - RPD 
Mean 

Routine Quality Control (?$) performed includes preparation and analysis of audit 
materials; check standards; interference check samples (ICS--for ICP-AES only); 
method blanks; method spikes; analytical spikes; method duplicates; and 
analytical duplicates. Calibration standards for ICP-AES are prepared from NIST 
stock solutions. Calibration standards for Furnace AAS are prepared from Baker 
stock solutions. Method blanks are prepared with each analytical set and are 
acceptable if they are found to be below the quantification level for the sample 
set. Audit materials are analyzed at the beginning of each run to document 
proper instrument calibration. For ICP-AES the acceptable range is 90-110% 
recovery; for other techniques it is the 95% confidence interval generated using 
the True Values and algorithms from EMSL-Cincinnati. Check standards are analyzed 
periodically (generally a l/10 frequency) throughout the run to document 
instrumental stability, and are acceptable at 90-110%. The ICS is obtained from 
EMSL-Las Vegas and is analyzed at the beginning of each ICP-AES run to document 
proper selection of analytical lines, background correction factors, and 
interelement correction factors; it is acceptable at 80-120% recovery. The 
remaining QC items are sample specific and are performed at a frequency of l/10 
samples for sample sets 2 10 and 1 per sample set for sample sets <lo, except for 
analytical spikes for Furnace AAS which requires a passing analytical spike or 
successful Method of Standard Additions for each sample. Acceptance limits for 
Precision (method and instrumental duplicates) are generated for each 
element/matrix/analytical procedure using a Shewhart Chart and the most recent 
25 duplicate values. Acceptance limits for analytical spikes for Flame AAS and 
for ICP-AES are generated for 95% confidence intervals for each 
element/matrix/analytical procedure using the most recent 25 spike recoveries. 
Acceptance limits for analytical spikes for Furnace AAS are set at 85-115%. 
Acceptance limits for matrix spikes is 80-120% recovery; when matrix spikes fail 
an acceptable analytical spike must be prepared and analyzed. 

NOTE: The detection limit of silver for sample 940602-03 has been raised due 
to matrix interferences. 



Project Name': YORKTOWN NAVAL WEAPONS - SUPERFUND F/F 

Sample Number: 940602-01 940602-02 
METALS *SOIL SOIL 

Aluminum RPD-9 (103%) 

Barium RPD-4 [103%] 

Beryllium [105%] 

# 
Cadmium [104%] 

Calcium RPD-0 (105%) 

Chromium RPD-2 197%1 

Cobalt [96%1 

Copper RPD-5 195%1 

Iron RPD72 (109%) 

Lead RPD-12 [108%] 

Magnesium RPD=4 [94%1 

Manganese RPD-4 [107%] 

Nickel E92%1 

Potassium ., RPD-8 [102%] 

Silver [95%1 

Sodium (103%) 

Vanadium RPD-6 [go%1 

Zinc RPD-3 (110%) 

0 

Numbers in brackets are pre-digestion [matrix] spike recoveries. 
Numbers in parentheses are post-digestion (analytical) spike recoveries. 
RPD = Results for method duplicates are expressed as the mean and the relative 
percent difference. 

Additional quality control data are available upon request. 
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ICP-AES Metals Oualitv Control Results 

. I 
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Furnace AAS Metals Quality Control Results 

Project Name: YORKTOWN NAVAL WEAPONS - SUPERFUND F/F 

Sample Number: 940602-01 940602-02 940602-03 
METALS SOIL SOIL SOIL 

l 

Antimony (107%) (109%) (94%) 

Arsenic (98%) RPD=5 (89%) (88%) 

Selenium (85%) RPD-0 (105%) (98%) 

Thallium 

Percent 
Dry Weight 

(96%) 

RPD-1 

(1056) (108%) 

I Sample Number: 940603-04 940603-05 
METALS SOIL SOIL 

I Antimony (112%) (95%) 

Arsenic (97%) (102%) 

I 
. I Selenium (93%) (103%) 

I 
Thallium (87%) (105%) 

I 
Numbers in parentheses are post-digestion (analytical) spike recoveries. 
RPD = Results for method duplicates are expressed as the mean and the relative 
percent difference, 

I 
Additional quality control data are available upon request. 

I 
l 

I 

I 

I 
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1 
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I 
I 
1 
1 

I 

I 
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MERCURY DETERMINATIONS 

Analyst: 

Melanie T. Wilkerson 
Chemist/Lockheed 

TID #: 03940612 
l 

Method: 

Samples 940602-Ol through 940602-05 fromYorktownNava1 Weapons were analyzed for 
total mercury using EPA Method 245.5l. 

IMethods for Chemical Analysis of Water and Wastes, EPA 600/4-79-020. 
I’ 

Results for solid samples are reported in ug/g (ppm) DRY weight at 60" degrees 
centigrade. This, Percent Dry Weight test, pertains only to metals results. The 
drying temperature of 60" degrees centigrade is selected to retain volatile 
elements. The Percent Dry Weight (60") is reported to allow for conversion to 
wet weight. . 

Quality Control: 

Numbers in brackets are method spike recoveries. 

Lab No, Result . 

940602-02 [97%1 

'Additional quality control data are available upon request. 

l 



I 
I 
1 

. 

I 
I 
I 

I 
I 

I 

Section E 
PAGE 30 

PERCENT DRY WEIGHT DETERMINATIONS 

Analyst: 

William Pabst, III 
Chemist/Lockheed 

TID: 03940613 
* 

Method: 

The soil samples fromyorktown Naval Weapons (Batch ID # 94088) were analyzed for 
Percent Dry Weight as required by EPA analytical methods. The samples were dried 
at 105°C following the procedure outlined in EPA Region III Central Regional 
Laboratory's SOP #R3QAO56.0. v 

These results are to be used to coxxert analyte concentrations to a dry weight 
basis for organic and non-metal analyses. Normally, analytical values are 
reported on a wet weight basis for organics and non-metals. All metals reported 
use a 60°C drying temperature for the percent dry weight determinations, as 
required by the methodology. The 60°C percent dry weight values are reported 
with the metals results, if applicable. 

Sample quality control results for this test are presented below. 

Weighing dishes used for these samples were sequentially numbered, oven-dried 
overnight at 105"C, and then cooled in a desiccator before the empty dish weight 
was recorded. Five to ten grams of each sample.was then placed on an empty dish 
and the total weight recorded. The samples were then placed in an oven and oven- 
dried overnight at 105°C. When the samples were removed from the oven they were 
cooled in a desiccator before their weight was recorded for the determination of 
percent dry weight. All weights were recorded after all appropriate calibration 
checks were completed on the balance using Class S weights. , 

Quality Control: 

Percent Dry Weight Quality Control Results 

Lab. No. 
Percent Reported 
Dry Wt Result 

Relative Percent 
Difference 

940602-05 92.7 93.8 2 
940602-05 DUP 94.9 93.8 

The calculations that were used to determine Relative Percent 
Difference (RPD) are as follows: 

(Result #l - Result #2) X 100 = RPD 
(Result #l + Result #2)/2 
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Annapolis, Haryland 
EAZARD AND RISK EXPOSURE DATA SKEET 

LEVELS OF PERSONAL PROTECTION DURING SAMPLING 

Under the authority of Section 104 of the Comprehensive Environmental Respome, 
Compensation, and Liability Act (CBRCLA or Superfund) of 1980, Sectidn 311 of the Clean 
Water Act, and Subtitle I of the Resource Conservation and Recovery Act (RCRA), EPA has 
been delegated the responsibility to undertake response actions with respect to the 
release or potential release of oil, petroleum, or hazardous substances that pose a 
substantial threat to human health or welfare, or the environment. 

GENEFCLL * 

This,form ia to be used when collecting Environmental Samoles (i.e. streams, farm 
3 ponds, wells, soils etc.) and for Hazardous Samples (i.e. drums, storage tanks, 

lagoons, leachates, hazardous waste sites). This information is intended for use as a 

. guide for the safe handling of these laboratory samples in accordance with EPA and OSBA 
regulations. The sample classification(s) and level6 of personal protection ueed by 
the sampler in all situations will enable the analyst to be better aware of potential 
exposure to substances in air, splashes of liquids, or other direct contact with 
material due to work being done. 

DEGREE OF PROTECTION 

A: Level Highest level of respiratory, akin, and eye protection needed. 
Pullp encapsulated ruit, respirator self-contained (Tank type) 

,Level B: Highest level of respiratory protection but lesser level of skin protection 
needed. 
Chemical suit, respirator self-contained (Tank type) 

Level C: Lesser level of respiratory protection than Level 8. Skin 
protection criteria are similar to Level B. 

.-& 

Chemical suit, cannistet respirator/cartridge 
Level D: Work uniform without any respirator' or skin hazards. 1 

Lab coat, gloves etc. 
. 

CLASSIFIED FIELD SAMPLES 

x Environmental Hazardous Comb. (Env. & Ha%.) Radioactive , J 

Sta No. 
Field pH: 

(must be tak:n prioi to sukrdssio~ of a&eous e&plee)' 
I , 

Sampler: L&%& Work Phone Number: ZG- 98 - 2212 

Personal observations at time of sampling (surroundings): 
. 

lc xcm/wh /mm Amr" mr cw73%-& A Mm4SQO ic 

n4 I n-i (2J-i cd =q4 Fyi 
I 

Sample collection obsefvations (physical sample, odors etc.) 



Office of Enforcement -. 841 Chestnut St. 

STATION LOCATION 1 TA’NERS 

7&g! &$ 

CHAIN OF CUSTODY RECORD 
PROJ. NO. ) PROJECT NAME 

Philadelphia, Pennsylvania 19107 

I 

REMARKS 

I I I I 
3elinquished by: &gnaws) 

aelinquished by: /s;gnarure) 

I I 
Date /Time Received by: f.%gnarurs) 

Date /Time Received by: (Signaturej 

I 
Date /Time Received for Laboratory by: 

3elinquished by: Is&.wra) 

- . 

Date /Time 

I I 

Received by: {Signature) 

lelinquished by: (Signarurej Date /Time 

, Date /Time 1 Remarks 

Received by: (Signature) 

Distribution: Original Accompanies Shipbent; Copy to Coqfginator Field Files ’ 
I 
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AE%L 
- . . . . .r TRACKING NUM{ER 

Slreef Address 

DELIVERY AND SPECIAL HANDLING 
[Check services requrredJ 

2 OELM3l WEEKDAY 

OELNER SATU 
3 fWavawakJa*xalom, q 
4 q DANGEROUS GOOOS Emchvgel 

7 q OTHER SPECIAL SERVICE 

-UNAVAILABLE 

--- 
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Annapolis, Maryland 
E.AZARD AND RISK fXP0StJ-W DATA SEEET 

ILEVEIS OF PERSONAL PROTECTION DURING SAKPLING 

I j3ACKGROUND 

Under the'authority of Section 104 of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA or Superfund) of 1980, Sectidn 311 of the Clean 

Water Act, and Subtitle I of the Resource Conservation and Recovery Act (RCRA), EPA has 

I 

been delegated the responsibility to undertake response actions with respect to the 
release or potential release of oil, petroleum, or hazardous substances that pose a 
substantial threat to human health or welfare, or the environment. 

GENERAL * 

This form is to be used when collecting Environmental Sambles (i.e. streams, farm 
ponds, wells, soils etc.) and for Hazardous Samples (i.e. drums, storage tanks, 
lagoons, leachates, hazardous waste sites). This information is intended for use as a 
guide for the safe handling of these laboratory samples in accordance with EPA and OSHA 
regulations. The sample classification(s) and levels of personal protection used by 

I 

the sampler in all situations will enable the analyst to be better aware of potential 
exposure to substances in air, splashes of liquids, or other direct contact with 
material due to work being done. 

I 
DEGREE OF PROTECTION 

Level A: Highest level of respiratory, skin, and eye protection needed. 
Fully encapsulated suit, respirator self-contained (Tank type) 

Level B: Highest level of respiratory protection but lesser level of skin protection 
needed. 

I 

CheIllical suit, respirator self-contained (Tank type) 
Level C: Lesser level of respiratory protection than Level B. Skin 

protection criteria are similar to,Level B. 

I 

x 
Chemical suit, 

Level D: 
cannister respirator/ca+idge 

Work uniform without any respirator or skin hazards.' 
. Lab COAt, glOVeS UtC. 

I 

CLASSIFIED FIELD SAMPLES 

&Environmental Hazardous Comb. (Env. & Haz.) Radioactive 

Site Name: 

Sta No. 
Field pH: rLLLr 

(must be taken prior to submission of a&eous skples)' 
I I 

/ rn J 

f ! 
Smple collection observations (physical sample, odors etc.) 

14 b3 
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